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SECTION 1

GENERAL INFORMATION

1-1 INTRODUCTION

1—2 The 8082A is a 250 MHz dual channel pulse
source with variable leading and trailing edge transition
times as fast as 1ns. |t also has variable pulse frequency,
delay, width, offset and amplitude. The normal/comple-
ment relationship and the polarity of either output can
be reversed. Single pulse, double pulse and square wave
operation are available. There are also four trigger

modes:

1-3 Normal Mode. In this mode the 8082A oper-
ates as a self-contained pulse source with full control
of the pulse parameters from the front panel controls.

-4 Ext Trig Mode. In this mode the pulse and
trigger output frequencies are determined by the fre-
quency of an externally applied signal. The other pulse
parameters are varied from the front panel controls.

-5 Gate Mode. In this mode a gating signal
enables the pulse and trigger outputs.

1-6 External Width Mode. in this mode the pulse
frequency and width are determined by the frequency
and width of an externally applied signal. The delay be-
tween input and output is fixed. The trigger output

is the shaped trigger input signal.

1-7 ECL OUTPUT

1-8 The 8082A has an ECL position on each of
its amplitude range switches. When either or both of

the switches are set to this position, both B082A outputs
automatically deliver a fixed voltage swing of —0.9V to
—1.7V typical {into an open circuit} for driving ECL
logic.




1-2

Table 1—1 Specifications

These specifications apply when:

PULSE CHARACTERISTICS
(Source and load impedance 5082)

Transition Times:< 1ns to 0.bms in
6 ranges, First range from < 1ns o
Bns controls leadingand trailing edges
simultaneoulsy. For afl other ranges
transition times variable independent-
ly up to 1:10.

Difference between risetime and fall-
time is less than 25% of the faster
transition time of the two.

Overshoot and Ringing: < *+ 5% of
pulse amplitude may increase to
+ 10% with amplitude vernier CCW,

Preshoot: < * 5% of pulse amplitude,

Linearity: Linearity aberration for
both slopes < b% for transition times
> ons.

Cutput: Maximum amplitude is BV
from 50§ into 50S2. Maximum out-
put voltage is 5V (amplitude + off-
set).

Offset: > + 2V, into 5081
Baseline: OV * 150mV with offset

switched off and amplitude range
set to maximum. QOther amplitude

ranges reduce baseline proportionately.

DC-Source Impedance: 5082 + 6% .
Reflection Coefficient: Reflection is
2% typical for steps with Tnsrise time
applied to output cornector on all
amplitude ranges except 5V range.
On the bV range, the reflection may

be 15%.
Qutput protection: Cannot be da-

maged by open or short circuits or
application of ext < £ 6 wvolts or
+ 200mA independent of control set -
tings.

Attenuator: Two separate three step-
attenuators reduce the outputs 10 1V.
Vernier is common for both outputs
and reduces the output to 0.4V
minimum. A further position pro-
videsECL-compatibleoutputs (-0 2V
to —-1,7V typ. open circuit}.

1) both outputs are
terminated by a 50-(2
load,

TIMING

Repetition Rate: > 250 MHz to
<1 kHz in 6 ranges,

Period Jitter: << 0.1% + 50ps

Delay: < 2ns 1o > 0.bms in 6 ranges
plus typ. 18ns fxd. with respect to
trigger output.

Delay Jitter:< 0.1% + 50ps

Double Pulse: Up to 125 MHz max.

(simulates 260MHz) . Min pulse spacing
=4dns.

Detay Duty Cycle: > 50%
Pulse Width: < 2ns to > 0.bms in 6
ranges.

Width Jitter: < 0.1% + 50ps

Width Duty Cycle: > 50%

Square Wave: A further position of
the Pulse Width switch provides
Square Wave output. (Delay and
double pulse are disabled, max. Rep.
Rate 250 MHz). Duty cycle is bC%
*+ 10% up to 100 MHz, 50% £ 16%
for > 100 MHz.

Trigger OQutput: Negative going
Square Wave {b0% duty cycle typ.)
> 500mV from B0 into B0LL.
Internal 502 (oad can be switched
off by slide-switch on PC-board.
Amplitude increases to 2 1V into
5082 up to 200 MHz.

Trigger Output Protection: Cannot
be damaged by short circuit or apphi-
cation of external * 200mA.

EXTERNALLY CONTROLLED
OPERATION

External Input

Input Impedance: 508 + 10%. DC
coupled.

Maximum Input: * 8V

Trigger Level: Adjustabie —1.5V to
+1.5V.

2) the internal B0-§2
source impedance is
selected.

Slope Control: Positive, negative cr
manual selectable. In the MAN-posit-
jon all ext., functions can be con-
trolled by push bution. Button
pushed in simuiates an “on-signal’’.

Sensitivity: Sine-wave > 200mVpp,
pulses > 200mV.

Repetition Rate: 0 to = 250 MHz.

Ext.-Controlied Modes

Ext. Trigger: There are approximately
7ns delay between the external input
and the trigger output. Rep.-Rate is
ext. controlled {is triggered by exter-
nal signal}. Trigger output provides
the pulse-shaped input signal. Square
wave mode is disabled.

Synchronous Gating: Gating signal
turns rep. rate generator on. Last
pulse is of normal width even if gate
ends during the pulse.

External Width: Output pulse width
determined by width of drive input.
Rep. Rate and Delay are disabled.
Trigger output provides shaped input
signal.

OPTIONS

Option 807  Frent Handle Kit

Option 908  Rack Flange Kit

Option 909 Rack Flange plus Front
Handle Kit

Option 910  Additional Instrument
Manual

GENERAL

Power Requirements: 100V, 120V,
220V, 240V {+b%, —10%) 48 — 440
Hz. Power consumption 85V A max .

Weight: Net 7.9 kg (17.44
shipping 8.9 kg {19.62 Ibs).

ths),

Dimensions: 426mm wide, 14bmm
high, 380mm deep (168 3/4 ins. x
511/160ins. x 1b ins.).,







Figure 2—1. 8082A and Supplied Accessories

Front handle Rack flange with front handle
Order Option 907 Order Option 909

Figure 2—2. Available Accessories

Rack flange
Order Option 908




SECTION 2

INSTALLATION

2-1 GENERAL

2-2 Initial Inspection

2-3 Inspect the instrument and accessories for
physical damage, and if damage is evident, refer to para-

graph 2-19 for the recommended claim procedure and
repacking information.

2-4 Accessories

2-5 The following accessories are supplied with
the standard instrument {Figure 2—1):

HP Part Number
2110-0007
2110-0202

see Figure 2—-3

1A fuse (for 220/240V operation)
2A fuse {for 110/120V operation)
Power cord

Operating and Service Manual

For an additional manual, order option 910.

Handles are rack mounting flanges are delivered with the
instrument only if the appropriate option {Figure 2—2)

2—6 Power Cords

2-7 The instrument.is supplied with one of-the
power cords shown in Figure 2—3.

2-8 INSTALLATION
2-9 Power Cord

2-10 The 3-wire power cable supplied with the
8016A, when connected to the appropriate power out-
let, grounds the instrument cabinet and panels. To pre-
serve this safety feature when operating the instrument
from an outlet without a ground connection, use an
appropriate adapter and connect the ground lead
{green/yellow) to an external ground.

2-1 If the plug on the cable does not fit your
power outlet, then cut the cable at the plug end and

connect a suitable plug The plug should meet local

safety requirement and include the following features:

a. Minimum current rating of 2A
b. Ground connection
c. Cable clamp

The colour coding used in the cable will depend on the

is ordered.

cable supplied (see Figure 2—3).

NEMA TYPE
HP Part No. 8120—-1348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

SCHUKO TYPE
HP Part No. B120—1689

BRITISH STANDARD TYPE
HP Part No. 8120—1351

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

USED IN AUSTRALIA
HP Part No. 8120—-1368

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

Figure 2—3. Power Cords




WARNING

To avoid the possibility of injury or death, the following
precautions must be followed before the instrument is
switched on:

a. If this instrument is to be energized via an auto-
transformer for voltage reduction, make sure that the
ground connection is not interrupted.

b. The power cable plug shall only be inserted into a
socket outlet provided with a protective earth contact.
The protective action must not be negated by the use
of an extension cord without a protective conductor
{grounding}.

c. The safety check (Table 5—27) shall be executed
before connecting the instrument to the supply.

2—12 Power Source requirements

2-13 The instrument will operate from nominal
ac line supplies of 100V, 12QV, 220V or 240V (—10%, +
5%) at 48 Hz to 66 Hz, Two switches on the rear panel
allow one of the four voltages to be selected.

_240Y 240V

20V 20V
20V 20V
100V ] oov

100V<- 2A -> 120V

40V 240V
20V 0V
20V 20V
100V *° ooV

220V <- 1A -> 240V

Figure 2—4.  Switch Settings for the various Norminal
Powerline Voltages

CAUTION

Before applying power to the instrument,
check on the rear panel that the switch is
set in accordance with local supply condi-
tions.

2—14 To check the power requirements proceed as

follows:

a. Remove the fuse and check its value:
for 220V/240V operation 1A
for 100V/120V option 2A

b. Check that the line selector switch
positions corresponds to the local supply
voltage. If they do not correspond use a
screwdriver to change the switch positions.

c. Insert the correct fuse into the fuseholder.

d. Connect the power cable to the rear con-
nector,

2-15 Temperature Requirements

2-16 The instrument operates within specifi-
cations when the ambient temperature is between o°c
(32°F} and 50°C {122°F). The word generator may be
stored between —40°C (—40°F) and 75° (167°F).

2-17 RACK MOUNTING

2—18 Figure 2—2 shows the possible handle/rack-
mounting configurations. {f handles are fitted and subse-
quently need to be removed, the plastic trim must first
be taken off as shown in Figure 2—5.

\/ Lift a corner of the piastic trim with a screw-
driver and give a sharp tap in the direction of
the arrow,

Figure 2—5. Removing Plastic Trim




2-19 CLAIMS AND REPACKAGING
2—-20 Claims for Damage

2-2 If physical damage is evident or if the instru-
ment does not meet specification when received, notify
the carrier and the nearest Hewlett-Packard Sales/Service
Office. The Sales/Service Office will arrange for repair or
replacement of the unit without waiting for settlement
of the claim against the carrier.

2-22 Repackaging for Shipment
and Storage

2--23 If the instrument is to be shipped to 2 Hew-
lett-Packard Sales/Service Office, attach a tag showing
owner, address, model and serial number, and the repair
required. The original shipping carton and packaging
material may be re-usabie but the Hewlett-Packard
Sales/Service Office will aiso provide information and
recommendations on materials to be used if the original
packing is not available or re-usable.
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1 RATE switch: for selecting the range of the pulse rate .

2 Rate VERNIER: for continuous adjustment of the repetition
rate within the range selected on the RATE switch. Clockwise rotation
increases the pulse period {reduces the rate}.

3 PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE
position the BO82A delivers two pulses far every trigger pulse — one
pulse in phase with the trigger output and one delayed by the amount
set on the PULSE DELAY controls. DOUBLE PULSE is not available
in the EXT WIDTH mode and is automatically inhibited if selected.
In the NORMAL position, for each trigger puise, the BOB2A delivers
one pulse which is delayed on the trigger pulse by the amount set on
the PULSE DELAY controls.

[} PULSE DELAY switch: for selecting the range of the pulse de-
lay with respect to the trigger output in NORM, GATE and EXT
TRIG modes. Has no effect in the EXT WIDTH and SQUARE WAVE
modes,

5 Pulse delay VERNIER: for continuous adjustment of the pulse
delay within the range selected on the PULSE DELAY switch. Clock-
wise rotation increases the delay.

6 EXT INPUT LEVEL control: defines the threshold level of the
EXTERNAL INPUT over a range —1.5V to +1.5V .

7 Mode switch: selects either the internal (NORM} mode or one of
three external modes (EXT WIDTH, GATE or EXT TRIG).

8 PULSE WIDTH switch: selects the range of the pulse width re-
quired in all modes except EXT WIDTH. When SQUARE WAVE is
selected a square wave output of 50% duty cycle is produced. The
frequency of the square wave depends on the PULSE PERIOQD setting.

g9 Pulse width VERNIER: for continuous adjustment of the pulse
width within the range set on the PULSE WIDTH switch.

10  TRANSITION TIME switch: for selecting the range of leading
and trailing edge transition times.

11 LEADING EDGE vernier: for continuous adjustment of the
leading edge transition time within the range selected on the TRANSI-
TION TIME switch. On the fastest range this vernier controls both
leading and trailing edges.

12 TRAILING EDGE vernier: for continuous adjustment of the
trailing edge transition time within the range seiected on the TRAN-
SITION TIME switch.

13  AMPLITUDE switch: for selecting the range of the output pulse
amplitude available at the QUTPUT / OUTPUT connector, In the
ECL position the QUTPUT / OUTPUT connector delivers pulses of

Figure 3—1. Controls and Connectors

fixed amplitude (—0.9V to —1.7V into an open circuit) and the ampli-
tude vernier and the offset control are disabled.

14  AMPLITUDE switch: for selecting range of the output pulse
amplitude available at the QUTPUT / OUTPUT connector. In the
ECL position the QUTPUT / OUTPUT connector delivers pulses of
fixed amplitude (—0.9V to —1.7V into an open circuit) and the ampli-
tude vernier and the offset control are disabled.

16  Amplitude VERNIER: for continuous adjustment of pulse am-
plitude from both pulse outputs simultaneously within the ranges
set on the AMPLITUDE switches.

16 OFFSET vernier: for adjustment of the baseline of both output
pulses simultaneously over the range —2V to +2V.

17 OFFSET switch: for enabling/disabling the OFFSET vernier.
In the OFF position the baseline of both outputs is zero volts.

18  OQUTPUT / OQUTPUT connector: BNC connector.
19 NORM / COMPL switch: reverses the duty cycle of the two

outputs, what was the normal output becomes the complement and
vice versa,

20 NEG/POS switch: determines the polarity of both output pulses.

21 OUTPUT / QUTPUT connector: BNC connector.

22 TRIGGER QUTPUT {-) connector: BNC connector, suppiies
negative square wave at a rate determined by the setting of the pulse
period controls, Pulse delay is refered to the negative going edge of
the trigger. In EXT TRIG and EXT WIDTH modes it will deliver a
shaped version of the trigger input. In GATE mode it will deliver
pulses at the rate set on the pulse period controls for as long as the
gate is open.

23  EXT INPUT connector: BNC connector to which trigger pulses
are applied in the EXT TRIG, GATE and EXT WIDTH modes.

24 SLOPE / POLARITY switch determines whether a rising (POS)
or falling (NEG) signal will trigger or gate the external input on. MAN
position means that the external signal can be simulated by pressing
the MANUAL button.

256 MANUAL button provides a means of initiating a single pulse
{EXT TRIG mode) each time the button is pressed, a train of puises
{GATE mode) while the button is pressed, or a pulse whose width
is equal to the time the button is pressed (EXT WIDTH mode).

26  LINE ON/OFF switch: press-for-on, press-for-off switch.

27 LINE lamp: giows when LINE ON/OFF switch is ON.

REAR PANEL

30 Fuse
n Line voltage selector
32 Line connactor

See Section 2

INTERNAL (See Figure 6—2)
A351 Trigger output 5082 internal load on/off.




SECTION 3—

OPERATING INSTRUCTIONS—

3-1 GENERAL

3-2 This section is divided into two parts. The
first part gives some general notes on the operation of
the 8082A together with operating instructions for each
of the four operating modes:

NORM operating mode

EXT WIDTH operating mode
GATE operating mode

EXT TRIG operating mode

Full setting-up instructijons are given for Normal mode

followed by any changes in control settings required for
the other three modes. Stylized waveforms are given for
each mode to show the resultant pulse shapes. For ease

SLOPE/POLARITY
MNEG POS MAN

{10}

1 5%

EXTERNAL
INPUT GV ——e
SIGNAL

PULSE
QUTPUT

f

SUTPLT WHEN QUTRAUT WHEN
EXT. INPUT LEVEL EXT.INPUT LEWEL
SET TO -15v SETTO +15y

T TTL-

L..._‘______IM

—

of operation the instructions will refer to Figure 3-1
which shows the controls identified by a reference num-
ber in a circle. The same reference numbers are used in
the text when each control is mentioned.

3-3 The second part of this section gives appli-
cations information,

3-4 EXTERNAL INPUT
CHARACTERISTICS

3-5 The SLOPE/POLARITY switch determines
whether a rising (POS) or falling {(NEG) signal will trigger
or gate the external input on. Figure 32 shows the effects
of these controls in the External Width mode.

SLOPEROLARITY
NEG POS MAN

m—

TRIGGER LEVEL
ADJUSTABLE TO
ANY LEVEL IN
THIS REGION

QUTPLUT wHEN QUTPUT WHEN
EXT INPUT LEVEL EXT INPUT LEVEL
SET YO +1 5V SETTO 15Y

NOTE There 1s 2 fixed devay of % 24ns atter tha nput reaches the 1rigger

tevel betare tne output responds.

Figure 3—2. Effect of External Input Controls




3-2

3-6 Any external input pulses must have an ampli-
tude of at least 200mV peak-to-peak and must be at least
2ns wide at the level at which triggering is to occur.

3-7 If the SLOPE/POLARITY switch is set to
MAN, the external signal can be simulated by pressing

the MANUAL pushbutton, This button provides a means
of initiating a single pulse {EXT TRI1G mode) each time
the button is pressed, a train of pulses (GATE mode)

while the button is pressed, or a pulse whose width is equal
to the time the button is pressed (EXT WIDTH mode).

3-8 SQUARE WAVE OPERATION

3-9 There is a Square Wave facility on the 8082A
which produces a square wave output of 50% duty cycle
in NORMAL mede. If Square Wave is selected in Exter-
nal Trigger or External Width modes, the output is a pulse
shaped version of the trigger input {the output waveforms
are the same as for External Width mode, see Figure 3—4).
If Square Wave is selected in Gate mode, the output is a
gated square wave, the repetition rate of which is set up
on the pulse period controls.

3—10 OUTPUT ANMPLITUDE CONTROLS
3-1 Vernier

3-12 Because the amplitude vernier is common to
both outputs, the amplitude relationship of one output
to the other is 1:1, 1:2 or 1:5,

3—-13 ECL Outputs

3-14 To obtain normal and complement ECL com-
patible pulses from the two outputs, either one or both
amplitude range switches should be set to the ECL posi-
tion. The ECL levels supplied are —0.9V to —1.7V into
an open circuit, i.e. without an external 50 ohm load.
These output levels can be altered by changing the values
of resistors R 5 (ECL amplitude) and R60 (ECL—DC off-
set) on board A% [Amplitude Vernier and DC Offset
board).

3-15 INCOMPATIBLE CONTROL SETTINGS

3-16 When operating the 8082 A, the layout of

the Pulse Period, Delay and Width controls helps to avoid
jncompatible settings as shown in Figure 3--3. Generally,
the Pulse Period control should be farthest right but the
controls can all be in a straight vertical line if the Pulse
Period vernier is more clockwise than the other two ver-
niers,

PULSE PERIOD

f |

PULSE DELAY SN AVOID THIS
’ I AREA

PULSE WiDTH C :
L | N

Figure 3—3. Positioning of Controls

3-17 NORM OPERATING MODE

3-18 In this mode the B0B2A requires no external
trigger signal to produce an output. Pulse rate, width,
delay, transition times, amplitude and offset are all ad-
justed by the front panel controls.

3-19 The initial settings {listed below) are given

to obtain a normal pulse waveform (Figure 3—4} for
someone unfamiliar with the operation of the 8082A.
Both pulse outputs and the trigger cutput should be
connected to a high-frequency oscilloscope using a

50 ohm system. The oscilloscope {an HP 180C main-
frame with 1810A plug-in or similar 1 GHz bandwidth
sampling oscilloscope) should be set with the sweep
time at 0.5us/cm and with the sensitivity at 200mV/cm.

LINE ON
PULSE” PERIOD (1) 1104
VERNIE R@ Mid-range
PULSE DELAY (3) 2n—Bn
VERNIER (5) cew  (2n)
PULSE WIDTH (8) 5005}
VERNIER CW {54
NORMAL/DOUBLE_PULSE switch (3) NORMAL
Mode Switch MORM
TRANSITION TIME 50n—.51
LEADING EDGE (11 Mid-range
TRAILING EDGE Mid-range
AmPLITUDE  (13) 1.0-2.0
AMPLITUDE _(14) 1.0-20
VERNEER (15 cow (1.0
OFFSET ON/GEF switch(17) OFF
NGRM/COMPL  switch NORM
NEG/POS switch POS




+1V ) — 1
ouUTPUT (20)
oV ———
+1V
OUTPUT (18)
OV —————— bl . o — e —— —— —— —_—— ) — — — — — — i —— — ———
oV TRIGGER
QUTPUT (-}
Figure 3—4. Pulse Qutput in NORM Mode
3-20 EXT WIDTH OPERATING MODE a. Set the Mode switch @ to EXT WIDTH.
b. Apply an external trigger to the EXT
3-21 In External Width mode, the pulse repetition INPUT . The input should have the
rate and Width are determined by the repeti‘tion rate and fo”owing characteristics:
width {at the threshold set by the EXT INPUT LEVEL Putse shape — sine or square wave
control} of an externally applied signal. in EXT WIDTH Amplitude — between 200mV and 6V
mode the PULSE PERIOD controls, the PULSE DELAY Frequgncy — 14kHz
controls, the PULSE WIDTH controls and the DOUBLE/
NORMAL PULSE switch have no effect on the pulse ¢. Set the EXT INPUT LEVEL @ control
output. To obtain an output similar to that in Figure as required to vary the switching threshold.
3-5, adjust the controls as shown below. It is assumed
that the controls are already set-up as described above d. Set the SLOPE/POLARITY switch as re-
for a Normal pulse; therefore only the alterations to these quired to trigger off the rising (POS) or falling
control settings will be given. (NEG]) edge of the trigger.
TRIGGER

EXTERNAL
INPUT !
SIGNAL | |
' : | | [
—{ - | | ]
1l | 1w FIXED
TRIGGER oV —— - l' DELAY (7ns) | |
OUTPUT : | |
1
FIXED —m~f (ma—— U
DELAY |
1V (17ns) |
PULSE ;
TPUT
QUTPU ov

Figure 3—5. Pulse Output in External Width Mode




3-22 GATE OPERATING MODE the pulse. To obtain an output similar to that in Figure
3-8, adjust the controls as shown below. It is assumed
3-23 In Gate mode the repetition rate is defined that the controls are already set-up as described above for
by the rate controls but no output occurs until the voi- a pulse in External Width mode; therefore only the alter-
tage of an externally applied signal rises above (SLOPE/ ations to these controls settings will be given, Switching
POLARITY switch set to POS) or falls below {SLOPE/ to External Width mode when in Gate mode can be used
POLARITY switch set to NEG) the level set on the 1o check for correct functioning of the gate signal.
EXT INPUT LEVEL control. The last pulse of a2 ‘burst’
is always of correct width even if the gate closes during a. Set the Mode switch @ to GATE.
TRIGGER
LEVEL
EXTERNAL
INPUT
SIGNAL
TRIGGER
QUTPUT

|
FIXED 1
DELAY (17ns] + ] !

+1V vARIABLE
DELAY

Figure 3—6. Puise OQutput in Gate Mode

3-24 EXT TRIG OPERATING MODE below. It is assumed that the controls are already set-up
as described above for a pulse in Gate mode; therefore
3—25 In External Trigger mode the pulse and trig- only the alterations to these control settings will be given.

ger repetition rates are determined by the repetition rate
of an externally applied signal. To obtain an output simi-
far to that in Figure 3—7, adjust the controls as shown a. Set the Mode switch @ to EXT TRIG.

TRIGGER LEVEL

EXTERNAL +05V— — — — —p& — — - — — — > — — - — =D ——— — — — 5
INPUTSIGNAL oV — — — A1 PN A N

1
FIXED —™ 1=

DELAY (7ns)|
TRIGGER ov
QUTPUT
I
—=| [=— FIXED DELAY {17ns)

v ¥ +VARIABLE DELAY
PULSE 'Jl ”
ouTPUT oV

Figure 3—7. Pulse Qutput in External Trigger Mode




3—-26 APPLICATIONS NOTES

3-27 The following section indicates some appli-
cations of the 8082A.

3-28 Digital Applications
3-29 The 8082A can be used to test the following

digital integrated circuit (IC) logic families at their normal
operating speeds:

Propagation delay per gate

RTL 12ns — 27ns
DTL 30ns

TTL 12ns
Schottky TTL 3ns

ECL {including MECL I1l1) 1ns — 4ns

For convenience of operation a special ECL output is
available on the 8082A. This means that by simply sett-
ing either amplitude range switch to the ECL position, an
output pufse width a voltage swing of —0.9V to —1.7V

is produced into an open circuit.

When using the 8082A to test any of the above logic
families, particularly the fast MECL HI logic, it is im-
portant to operate with a 50 ohm transmission system.
The coaxial cable does not need to be terminated at the
IC and by a 50 ohm resistor; the internal 50 ohm ter-
mination of the BOB2A is of sufficiently high quality to
provide a clean pulse shape in almost all cases (see para-
graph 3—31) without an external termination, even at
the fastest transition times. This has the advantage that
it enables the 50 ohm coaxial cable to be soldered
directly to the pins of the 1C under test without requiring
a 50 ohm terminating resistor. It should be noted, how-
ever, that when no external termination is used, no
connections can be made at any intermediate point
along the transmission cable. For example, suppose the
puise on leaving the 8082A has 2V amplitude across

an effective 26 ohms {60 ohm internal termination in
paraliel with 50 ohm cable}; when the pulse reaches the

IC its amplitude is doubled to 4V {open end reflection).

This 4V is reflected back along the cable and is absor-
bed by the 50 ohm termination in the 8082A with only
2% typical reflection at amplitudes up to 4V. The effect
of this action is to produce the stepped pulse shown in
figure 3—8 at any intermediate point along the cable.

3-5

4 — Pulse at the internal
50 ohm Joad or along
2V —» the cable,
ov ‘ |
| |
f |
' -— 4V
Pulse at the open
end of the coax
cable,
ov
Figure 3—8. Stepped pulse with high-Z output
3-30 If a detailed analysis of 1C waveshapes and

timings is to be made, a T GHz sampling oscilloscope
with a high impedance input probe should be used. The
probe should be connected at the IC pin and not at any
intermediate point along the 50 ohm cable.

3-31 if a number of IC’s on one PC board are
being driven from one point on the board and the
printed circuit track is more than 10cm long, then an
external 50 ohm resistor at the end of the 50 ohm
system may be required to preserve the clean pulse
shape at the tC input pins.

3—-32 One point to remember, particularly when
testing 1ns ECL, is the loss of edge speed due to the
coaxial cable. However, the BOB2A is fast enough to
accommodate this edge speed degradation without ex-
ceeding the manufacturers specification. A 1,23 metre
cable is available as HP Accessory number 10503A,

3-33 When testing flip-flops {Motorola MC1666
for example), two pulse generators are required, one to
provide the clock input and one to provide the data in-
put. One pulse generator is run in square wave mode
and the other is run in external trigger and double pulse
mode and is synchronized from the trigger output of the
first pulse generator {Figure 3—9}, Allowance must

be made for the differential delay that will occur be-
tween the two outputs. This is caused by the fact that
there is an extra 7ns delay in the second B082A (24ns
against 17ns) due to the delay between the trigger input
and the trigger output, To preserve the correct timing
relationship, therefore, between the two sets of pulse
outputs, the data pulse output must be delayed by a
further 7ns. This can be achieved by increasing the fength
of the data output transmission cabte {delay is about 5ns
per metre).




3-6

BOB2A

TRIGGER

OUTPUT OUTPUT
L ®

INSERT 7ns DELAY

SQUARE WAVE MODE

\ 17ns DELAY /___..__._.J

—

4'—-'-

S -

DOUBLE PULSE MODE

—1

|
|
i 8082A {
EXT '
INPUT ouUTPUT -H‘
. e > 7ns
'-—'
24ns DELAY /

UL —

D Q
c af—
FLIP—FLOP

Figure 3—9. Flip-Flop Test Circuit

3-34 The minimum set-up time required for swi-
tehing the ftip-flop from ‘0’ to ‘1’ {or vice versa) can be
measured as shown in Figure 3—10.

The pulse delay controls of the clock output are slowly
decreased and because the output is in double pulse
form, only the second pulse in each case advances to-

FIRST 8082A

wards the leading edge of its data input (in this case

a *1'). The minimum set-up time is found when the
flip-flop ceases to switch properly from ‘0’ to "1'. The
minimum set-up time for switching from "1" to "0’ can
then be found by switching to the complement of the
data input and repeating the exercise.

TRIGGER
QUTPUT

i

'0” HOLD
TIME

|
l
1
l
DATA
-]

QUTPUT

|

|

1" SET-UP
TIME

Figure 3—10. Flip-Fiop Test Waveforms




3-356 The clock pulse transition times can be ad-
justed to observe the variation in the propagation delay
of the flip-flop or to simulate edge degradation caused
by a high fanout of the clock pulse line.

3-36 The 8082A can be used as a pulse shaper,
When set to external width mode, an external signal
{the output of a word generator for example} connec-

ted to the trigger input is available in pulse shaped form

at the pulse cutput. Adjusting the trigger level control
to the appropriate level helps to recover the shape of
even badly distorted pulses.

3-37 The BO82A can also be used to generate
noise pulses; the pulse width is set to minimum and the
amplitude to 5V and then the transition times are in-
creased. This has the effect of reducing the pulse am-
plitude and, in fact , the transition times can be in-
creased until a spike of approximately 1ns width and
800mV amplitude {(ECL amplitude} is produced {see
Figure 3—11).

This can be set to the required dc level using the

offset controls and connected to the logic cireuit under

test to simulate noise. The amplitude and offset of the
noise spike can be varied and their effect on the circuit
monitored.

+2V

NS IS Y N

Figure 3—11. Noise Pulses

3—38 Analog Applications

3-39 The B0B2A can also be used effectively in
analog applications. Twisted pairs of transmission lines
and differential amplifiers can be tested using the normal
and complement outputs; the common amplitude

vernier is very useful in this applieation for varying the
amplitude of both outputs simultaneously. Trigger levels
of Schmitt trigger circuits can be tested using output
pulses with very slow transition times (as slow as 0.5ms).
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Figure 4—1. 8082A Pulse Generator — Biock Diagram




SECTION 4

4-1 INTRODUCTION

4-2 A basic block diagramof the 8082A is

shown in figure 4—1 and this should be referred to when
reading the following description. The pulse repetition
rate is generated either internally by the Rate Generator
or externally by an external input signal, depending on
the mode of operation. The square wave output of the
Rate Generator is input to the Transition Detector were
it is pulse shaped to produce a train of 2ns wide spikes.
These pulse spikes are then applied to the Delay and
Width Generators. Each of these generators is divided into
two parts for periods of 1—bns or > bns and the in-
coming signal is routed into the appropriate part, The
QOutput of the Width Generator is level shifted and input
to the Slope Generator where the slope of the leading and
trailing pulse edges is made variable (variable transition
times).

4-3 If Double Pulse mode is selected, both the
delayed and undelayed waveforms are input to the Width
Generator, If External Width mode is selected, both the
Delay and Width Generators are by-passed and the output
of the Transition Detector is input to the level shifter.

44 The output of the Slope Generator is input
to one of two Buffer Amplifiers dependent on the tran-
sition time setting (1—5ns or >> 5ns), Normal and comple-
ment outputs from the Buffer Amplifier are then input
to the dual channel Output Amplifier. Here the ampli-
tude variation within ranges is added in the form of an
Armplifier Vernier, which is common to both channels.

THEORY OF OPERATION

4-5 The positive pulse DC Offset circuits are res-
ponsible for shifting the voltage level of both channels
from a negative level to a positive level, using the NEG/
POS switch, if positive output pulses are required {the
normal /complement relationship of the two channels is
also automatically reversed when this action is performed).
This means that either negative normal pulses or positive
normal puises are available from one output connector,

4-6 After being set to the correct polarity, the
amplitude of both signals is set to the appropriate range
using an active Step Attenuator circuit.

4-7 Finally the External DC Offset circuit pro-
vides an offset valtage to shift the baseline of both out-
put signals together over the range —2V to +2V if re-
quired. This circuit can be switched off in which case
both signal baselines are at OV,

4-8 REPETITION RATE GENERATOR

4-9 The function of the repetition rate generator
is to provide a train of pulses, approximately 2ns wide,
for the delay generator or a 50% duty cycle waveform if
square wave is selected; also to provide a train of 50%
duty cycle square wave pulses for the output trigger. A
block diagram of the unit is given in Figure 4—2 and a
schematic diagram in Service Sheet 1.

REPETITION
RATE

SWITCH

I

REPETITION
| "RATE MODE
| GENERATOR SWITCH

REPETITION 2x POSITIVE
RATE p————3 CURRENT
VERNIER SOURCES
EXTERNAL [EXTERNAL
TRIGGER INPUT

INPUT AMPLIFIER

2x NEGATIVE
CURRENT
SOURCES

TRIGGER

TRANSITIONF OUTPUT
DETECTOR PULSE

Figure 4—2. Repetition Rate Generator — Block Diagram

QUTPUT
TO DELAY
GENERATOR




4-10 External knput Amplifier

4-11 in any mode except NORMAL mode, the
output of the rate generator is controlled, either gated or
triggered, by the externa! input amplifier. The amplitude
of the external input signal is limited by a bridge circuit
to approximately * 2V, The signal then enters one side of
a differential amplifier, the reference voltage on the other
side of which is determined by the setting of the EXT.
TRIG LEVEL control. Thus the threshold level of the in-
put signal, i.e, the voltage level at which gating or trig-
gering occurs, can be varied. The SLOPE/POLARITY
switch determines whether a rising (POS) or falling (NEG)

CURRENT
SOURCE 62 Q3

input signal will cause triggering or gating. If set to MAN,
the switch disables the external input signal and enables
the MANUAL button so that pressing the button simula-
tes one pulse from the external input.

4-12 Rate Generator

4-13 In the NORMAL mode, the output of the
pulse generator is derived from the rate generator. The
rate generator consists of a ramp generator which feeds

a Schmitt trigger to produce a 50% duty cycle square
wave output. A simplified diagram of the circuit is shown
in Figure 4—3.
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S e
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<=0
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Figure 4—3. Rate Generator

-———
|
|
|

]

ENABLE /DISABLE

FROM

MODE SWITCH




4-3

INVERTED,
DELAYED

PULSE INPUT

NORMAL
PULSE INPUT

1
2ns—-=l-—

I

OUTPUT j Jl

4—-14 Four current sources (G2, Q3, Q8 and Q39}
provide current for the rate generator; two of these sour-
ces (Q3 and 09) are inhibited by logic switches (U6,
Q4, O5) when the repetition rate is set to the fastest ran-
ge {100 — 260 MHz). Thus an the fastest range if capacitor
Cy is discharged, point B is at a low level and the output
of the Schmitt trigger is high. in this state current from
source Q2 charges capacitor Cy and current from the
Schmitt trigger flows into current sink Q8. When the
charge on Cy has reached the threshold ievel of the
Schmitt trigger, the output of the Schmitt trigger and
hence the level at A goes to a low level. Current from Q2
now flows, via A back into the Schmitt trigger and Cy
discharges into current sink Q8.

4-15 This action produces a triangular waveform
at point B and a 50% duty cycle square wave at the
Schmitt trigger output when both current sources Q2 +
Q8 are equal. When the rate switch is set to any of the
lower repetition rate ranges, current sources Q3 and Q%
and the extra capacitors {C2 — C5) are switched in. The
circuit action is the same; the extra capacitors are re-
quired to provide the longer charge/discharge times. The
repetition rate is adjusted within each range by the rate
vernier, which adjusts the current from both current
sources simultaneously.

4-16 The square wave output from the Schmitt
trigger is used to drive the transition detector stage.

4-17 Transition Detector

4-18 This circuit produces two outputs; a trigger
output and a pulse output for the delay generator. The
trigger output is merely an inversion of the input, i.e. a

Figure 4—4. Transition Detector Pulse Output

negative 50% duty cycle square wave, and can be switched
to either > 500mYV or = 1V amplitude. The pulse output
is produced by inverting and delaying the pulse input
{delay produced by 2ns fixed delay line) and then presen-
ting this waveform, together with the normal pulse input,
to an AND gate. The resultant waveform is as shown in
Figure 4—4. The pulse spikes produced are of constant
width regardless of repetition rate and are input to the
Delay Generator, In Square Wave mode the Transition
Detector has no effect on the signal, i.e. the square wave
passes straight through.

4-19 Repetition Rate Vernier

4-20 The repetition rate vernier produces a variab-
le voltage {0V to 6.4V) into a differential’ amplifier {US}.
The output of the differential amplifier drives a transistor
Q1 which acts as a phase splitter for the two positive and
two negative current sources.

4-21 DELAY AND WIDTH GENERATORS

4..22 The output of the Transition Detector is in-
put to the Delay Generator integrated circuit {U2). The
purpose of this circuit is to produce an output that is
delayed on the input by the setting of the delay controls.
The pulse width and shape remain unchanged. In double
pulse mode, both the delayed and undelayed pulses are
gated out to the Width Generator. The circuit is divided
into two parts for delaying signals with different periods
{2 to 5ns and > 5ns) and the input signal is input to the
appropriate part.

4-23 Figure 4—5 is a simplified diagram of the
Delay Generator and should be referred to when reading
the follewing description.
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Figure 4—5. Delay Generator — Block Diagram

424 The input is common to both the slow and
fast parts of the Delay Generator. If the delay range
switch is set to 2—bns, the fast section is used. In this
case the 2ns wide pulse spike from the Transition Detec-
tor turns transistor Q1 on and rapidly charges internal
capacitor C1. The Schmitt trigger turns on when its thre-
shold level is reached. When the 2ns pulse goes low, tran-
sistor Q1 turns off and capacitor C1 discharges into the
current sink. The rate of discharge is determined by the
current setting (delay vernier). The Schmitt trigger turns
off again when the voltage of C1 falls below the threshold
level. Thus the output of the Schmitt trigger is a step
wave of width dependent on the delay vernier setting.

4-25 If the delay range switch is set to any range
> Bns, the slow Delay Generator circuit is used. In this
case, the 2ns wide pulse turns on the Schmitt trigger in
the slow circuit and one of the outputs of this Schmitt
trigger turns transistor Q2 off. Thus the current source
connected to Q2 now starts to charge the external capa-
citor C2 (the value of this capacitor depends on the delay

N
/7

SCHMITT

al TRIGGER

_€>.JT_

Cl

-5V 0— — P —

range switch setting). The Schmitt trigger turns off again
when the voltage on C2 has reached the threshold level,
Therefare transistor Q2 turns on again and as current |5
is greater than |1, capacitor C2 starts to discharge again.
Thus the output of the Schmitt trigger is a square wave
of width dependent on the delay range switch setting and
the delay vernier setting.

4-26 The outputs of the two Schmitt triggers are
OR’ed together and one of the two complementary out-
puts of the OR gate is passed through a 2ns delay line. The
overall effect of the logic gating is to produce, at the De-
lay Generator output, a 2ns pulse that is delayed on the
Delay Generator input by the delay control settings.

4--27 The output of the Delay Generator is input
to the Width Generator integrated circuit {U4). The IC's
used in both the Delay and Width Generator circuits are
identical and the description of the Delay Generator ope-
ration in paragraphs 4—23 to 4—-25 also applies to the
Width Generator, The difference is in the output gating;
the output of the Width Generator is a pulse of width




dependent on the width control settings. In Double Pulse signal - derived from the width circuit - from

mode, both the delayed and undelayed pulses are widened. "fixed" to “variable" transition times with stable
4-28 SLOPE GENERATOR amplitude. The generator and its control cireuits are
distributed over three boards - A4, AS and A8 - and
two corresponding schematics - 3a and 2b. Since the
slope generator operation is dependent on the contro!

4-29 The function of the siope generator is to
circuits, these will be described first.
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4-6

4-30 Reference to Schematic 3a and Figure 4-6a
shows that the control  circuit (A5) is comprised of
several voltage controlled current sources {output
dependent on LEE and TRE verniers), voltage
sources and signal selector switches.

4-30a Current Sources

For edges <5 ns the two range selection current
sources Q48 and Q51 are switched off (external siope
capacitors A4 C15-C22 on schematic 2b not used).
Onty LEE vernier {A1RS5) controls the LEE and

TRE constant current sources Q53 and Q56. Current
sinks Q45 andQ47 are disabled (under contro! of
G44/Q46) and Q38 base is adjusted, under the con-
trol of U8, to sink the current-sumoutput by the
slope generator. Variation of Base current is also
controlled by US. Compensation current for fast
slope is supplied (sunk) by Q58. Emitter current
output {sunk) by Q40.

4-30b For edges > § ns, control of the current
sources is basically the same as for the fast ranges
with the differences that both verniers are active,
Q48 and Q51 are biased on tc provide a constant
current which is sunk by Q45 and Q47, these heing
enabled via Q44 and Q46. Q58 is switched off.

4-31a Reference to schematic 2b and Figure 4-6b
shows the slope generator circuit to be comprised of
a set of range capacitors and associated selection
circuitry, a voltage level shifter, a siope generator
buffer amplifier for siopes < 6 ns (A4 US) and a
puffer amplifier for slopes > 5ns (A8 U1).

4-31b The operatich of the circuit is as follows:

The incoming signal (from width circuit) is level
shifted by @68, Q70 etc. and input to the siope
generator section of UB as a normal and a com-
plementary signal. The operation of the slope
generator part of the ¢ircuit is best exptained by
referring to Figure 4-6c and the following descrip-
tion which can then be applied to the actual circuit
of schematic 2b.

4-32 For transition times from 1ns - 4.8 ns the
four constant current Sources (181,152 and 1S4) are
switched off.

Assume that the currents ITE and ILE, as fixed by
the transition time settings are 10 mA and 20 mA
respectively, then Isum = 30 mA (isum=ILE+ITE). If
the output from the previous stage, the level shifter,
is input to the slope generator as shown at a and b,
then at time t1 transistor Q1 turns on and Q2 turns
off. Thus the oniy current source that can now
supply constant current sink Isum is ITE (10 mA}.
Thus the deficiency of 20 mA is made up by the
intrinsic capacitance af Q1 which discharges. This
provides the slope of ¢ from t1to 12. When the
voltage has dropped to the level at 12 (slightly lower
than the potential of voltage source V2), diode CR3
starts to conduct and prevents the voltage from
falling any further.

4-33 At time t3, transistor Q1 turns off and Q2
turns on. The current source ITE {10 mA) cannot

now drain into Isum and so it starts to re-charge the
intrinsic capacitance of Q1 (siope of ¢ from t3 to t4).
When the voltage level of poini ¢ reaches t4 (slightly
higher potential than voitage source V1), dicde CR1
starts to conduct and holds the voltage at this level

4-34 The same action as described above controls
the voltage levels at point d. Thus it can be seen that
the transition times of the pulses at points ¢ and d
depend on the currents from the two sources (ITE
and ILE} which in turn depend on the transition

time settings.

4-35 For transition times 5 to 50ns (slow range),
only the current sources IS1, 1S2, 1S3 and 154 are
switched on. (IQ47 = IQ51; Q45 = 1Q48) This pro-
vides a constant current path as shown in Figure 4-
B¢ in order to keep CR5 and CR6 forward biased.
For transition times greater than 50ns, 4 pairs of
additional externa! capacitors (C15 to C22) are
switched in to supplement the intrinsic capacitances
of Q1 and Q2. Reference to 4-8c shows these
capacitors as CX1 and CX2 which must have the
same value +/- 1%.
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References in brackets are for Schematic 3a comparison.




4-36 BUFFER AMPLIFIERS

4-37 The outputs of the slope generator (normat
and complement) are input to cne of two buffer
amplifiers dependent on the transition time settings
(1- 4.9 ns or > 5 ns), The buffer ampiifier for the
fast ranges is in the same IC as the slope generator
(US). The buffer amplifier for the sjow ranges is on
sub-assembly A8. The changeover is accomplished by
switching the current sources and -25 V supplies and
by the fact that in the fast range the diodes within
U5 (pins 14 and 15) are reversed biased so prevent-
ing signal flow between U5 and A8 Ut Refer to

Q33, 34, 42, 43 on Service Sheet 3a. As shawnin
Service Sheet 2b, the circuits in the Buffer Amplifier
provide a low-to-high impedance converter, a linear
amplifier and a facility for normai/complement
switching.

4-38 8082A OUTPUT AMPLIFIER AND YER-
NIER ATTENUATOR.

4-39 The function of the output amplifier and

offset generator is to amplify the two signals output
from the slope generator to required Amplitude and
offset. The associated circuit components are dis-
tributed over three boards ~ A%, A4 and A9 - and
three corresponding schematics - 3b, 2c and 4.

4-40 Complement switching (schematic 3b)

These signals 8 and 9 are input to the slope genera-
tor {schematic 2b) but are part of the output modes
function (schematic 3 b). They provide UNC1 and
UNC2.

4-41 Reference to schematic 2c, 3b and Figure 4-7
shows that the circuit consists basically of the output
amplifier (A4 UB), three active vernier current

sources, four offset generators, two attenuators (each
selectable for 2 steps - 8dB or 14dB attenuation) and
their control devices.

4-42 Output amplifier (also cailed active vernier)
functions as follows:

The outputs from the siope generator (schematic 2b)
are input to the output amplifier U6. There are two
attenuating elements per attenuator stage (see Figure
4-8), one for normal and one for complement

output, and three attenuator stages in parallel to
increase the dynamic range of attenuation. The
attenuator uses the current-sharing principle of a
differential amplifier. As Figure 4-8 shows, each
attenuating stage is a differential amplifier connect-
ed so that the signal current flows into (or out of)
the common emitters. The output current is taken
from one of the collectors and fed to the external
resistor, which converts output current to voltage.

lSchemuﬁc

OUTPUT ANPLIFIER
ué

1RPUT
S|6NAL

s

Schematic @

Schematic @

FIGURE &-7

AMPLITUQE SWITCH

RELAY COHTROL
1-CRN

CH

4 OFFSET

OFPSRT

VERNIER

Figure 4-7
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In a differential amplifier the current flow in each
collector is proportional to the potentiai difference
between the two bases. Thus, by varying the poten-
tial Vv (See Figure 4-8) on the base of one of the
transistors, the current lout can be controtled.
However, because of the characteristic of the base-
emitter voltage of each transistor, the attenuation
has a logarithmic characteristic.

The input signal controls the share of current source
| which flows through each input transistor. Similar-
ly, ¥v controls the current in both attenuator tran-
sistors Q1, Q2 or 3, Q4 (Figure 4-8}. Suppose that
Vv sets an attenuation factor of 2 and, for simpfici-
ty, | = 1 mA_ If the input is such that | is shared
equally, then I1= 0.5 mA and I-i1 = 0.5 mA. Also IxX
=1/2 1 =025 mA and ly = 1/2 {I-11) = 0,25 mA,

Now, suppose that the input changes the sharing of
current I so that It = 0,2 mA, and |-1 = 0,8 mA,

then ly = 0.4 mA and ix = 0.1 mA. in either case, the
sum Ix + ly remains constant, and is in fact constant
for all input signals and attenuation ratios. There-
fore a constant current source {controlled by the
ampiitude vernier) can be used to supply the current
ly +1x.

If tv = |, then lout = lout = 0

If v = 0, then lout = lout = 0,51

4-43 An advantage of being able to use the cne
current source to supply both elements of each at-
tenuator is that the relationship of input control
current to output (signal) current is essentially linear
but a slight non-linearity is due to emitter-bulk
resistances and hFE and must be compensated for.
This is done by a segmented approximation using
U3A, U3B, U4B on A5 (Service Sheet 3b) and the
three sets of attenuating differential amplifier in

us.

4-44 DC OFFSET FOR POSITIVE PULSE
OUTPUTS

4-45 The signal levels from the Output Amplifier
need to be level shifted from negative to positive if
positive pulse outputs are required. This is achieved
by the Positive Pulse DC Offset circuits (one for each
channel - see Service Sheets 2¢c and 3b). If the NEG/
POS switch is set to POS, twe actions cccur, the
normal/complement relationship of the sighals is
switched in the Buffer Amplifier and the Positive
Pulse DC Offset circuit is switched on to raise the
signal levels from negative to positive.

\fI-I1

NPUT

Figure 4-8 Operating principle for each stage of active vernier



4-46 STEP ATTENUATOR

4-47 The amplitude of the output pulses is con-
trolled by a Step Attenuator (one for each channel -
see Service Sheet 4). The amplitude range switch
selects different combinations of attenuators via a
diode matrix {CR1 to CR19). Attenuators used
provide 8dB (voltage -2.5) and 14 dB (voitage -5) of
attenuation.

4-48 EXTERNAL DC OFFSET

4-49 The output pulse baseline can be adjusted
over the range -2 V to + 2V using the Externai DC
Offset circuit (Service Sheet 3b). Both output chan-
nels are controlled by a common vernier and the
circuit can also be switched off in which case the
puise baselines are at 0 V.

4-50 ECL MODE

4-51 Reference to schematic 3b shows that if Am-
plitude switch is set to ECL the Offset vernier Al
R& is without any influence (Q14 switched on). Also

Q15 is switched on arJ a fixed neg Cffset is applied.

The ECL amplitude is done by AS RS (Amplitude
vernier ¢1RT7 i5 not active).

4-11






SECTION 5—

MAINTENANCE—

5-1 GENERAL

5-2 This section contains information on the
remova! of covers'and assemblies, performance verificat-
ion and recalibration procedures, safety checks and trou-
bleshooting procedures.

53 Before attempting to remove covers, assem-
blies or components, disconnect the instrument from the
ac line supply. It is advisable also to leave the instrument
for a few minutes after disconnecting from the line to
enable capacitors to discharge.

5—4 REMOVAL OF COVERS
5-5 The top, bottom and side covers can be re-
moval by releasing the captive screw at the rear of each

cover and sliding the respective cover to the rear.

5—6 REMOVAL OF ASSEMBLIES (See
Figure 6—1)

57 General

5-8 Remove the instrument top cover and remave

the metal retaining strip across the top rear of the boards,

59 Power Supply Board — Assembly 2

5~-10 Cut the two piastic straps securing the con-
nector to the rear of the board. Ease the connector off
the end of the board.

5-11 Ease the board out of its connector on the
rear of the Mother board (A1),

b—12 Repetition Rate Generator Board —
Assembly 3

5—-13 Disconnect the four coaxial cables from the
Output Amplifier board (A3).

5-14 Ease the board out of its connector on the
rear of the Mother board {A1).

5-15 Output Amplifier Board — Assembly 4

5—16 Disconnect the two coaxial cables from the
Step Attenuator board (A9).

5-17 Disconnect the four coaxial cables from the
Repetition Rate hoard (A4},

5-18 Disconnect the two flat cables from the
Offset board (Ab) at board A4 end.

5-19 Remove the two screws securing board A4
heat sink to the rear of the frame.

5-20 Carefully ease the board out of its connec-
tor on the Mother board (A1} and withdraw it through
the cut-out in the rear of the frama.

5-21 Buffer Amplifier Board — Assembly 8

522 First remove the Qutput Amplifier board
{A4) from the instrument.

5-23 Remove the screw securing board A8 to board
A4 and carefuily separate the two boards,

524 Output Amplifier Board {A4) —
Hybrid Circuit Renewal

5-25 First remove the Qutput Amplifier board
{A4) from the instrument.

5-26 Remove the four screws securing the heat
sink to the board and remove the hybrid circuit,

5-27 When fitting the new hybrid circuit, thermaf
compound must be used to give good thermal contact
between the circuit and the heat sink (compound part
number 6040—0265).




528 Offset Board — Assembly 5

5—29 Disconnect the two flat cabies from the Out-

put Amplifier board (A4) at board A4 end.

5-30 Disconnect the flat cable from the Step
Attenuator board {A9} at board A5 end.

5—31 Ease the board out of its connector on the
rear of the Mother bhoard (A1).

5—32 Mother Board — Assembly 1
5—33 First remove boards A2, A3, A4 and Ab.

5--34 Remove the eight knobs from the front
panel using an Allen key.

5-35 Remove the nuts securing the four BNC con-

nectors to the front panel.

5—-36 Disconnect the two wires from the Manual
pushbutton at their connectors on the Mother board.

5-37 Remove the two screws securing the power
ON/OFF switch to the Mother board.

5-38 Remove the two screws securing the Mother
poard to the front panel and remove the board,

5-39 PERFORMANCE CHECKS

5—-40 Performance checks {Table 5—1 to 5-13)
give the procedures for verifying that the 8082A is work-
ing to the specifications. The checks should be performed
in sequence from 5—1 to 5-13.

For Adjustments and Safety Check refer to paragraph
5—-41 on page 5—13.
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Table 5—1. Test Equipment and Accessories for Performance Checks

INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Pulse Generator 10 MHz square wave output with 50% HP 8011A

duty cycle
Counter Frequency range 0—50 MHz 5245L

Prescaler plug-in 5252A
Oscilloscope Dual Channel, 50 MHz bandwidth, 5mV/div. sensiti- HP 180A

vity, sweep speeds bns/div. to 2s/div. with sweep de- with plug-ins

lay. 1801A and 1820A
Sampling Dua!l Channel, 1 GHz bandwidth, 1mV/div. sensitivi- Tek 760 with 7T11
Oscilloscope ty, sweep speeds 10ns/div. to 2s/div. 50— input 7811 and 5-3A

impedance.

Digital Voltmeter 100V range to 4 significant figures. Accuracy 0.06% HP 3440A
+1 digit. with plug-in
3443A
Test Oscillator Frequency range 10 Hz — 10 MHz HP 651A
Test Oscillator Frequency range 10 to 500 MHz HP 32008
ACCESSORIES
50(2 co-axial cabie
terminated with BNC HP 10120A

male connectors {4 required)

Connectaor BNC male to N female {2 required)

Connector BNC male to N male (2 required)

5082 Feed-through termination {2 required)

Pulse Adder

20d8 Attenuator, 5082 {2 required)

HP 1250—-0077

HP 1250—0780C

HP 110488/C

HP 151044

HP 8491A




5—4

PERFORMANCE CHECKS

Table 5—2. Performance Check — Repetition Rate

TRIGGER QUTPUT
o co

101204

COUNTER COUNTER

STEP
1 8082A settings: 526524 settings:
1 REPETITION RATE 250M—100M Max. count
2 VERNIER cCcw rate
3 NORM/DOUBLE NORM
4 DELAY 2n—Bn
5 VERNIER ccw
7 MODE SWITCH NORM
8 WIDTH 2n=5n
8 VERNIER ccw
10 TRANSITION TIME 1n—56n
11 LEADING VERNIER ccw
12 TRAILING VERNIER CCwW
2 Measure the frequency as follows:

REPETITION RATE  VERNIER COUNTER RESULT
1 2

250M—100M ccw Q.1m > 250M
250M—100M cw 0.7m < 100M
100M—10M ccw 0.im > 100M
100M—10M cw 0.1m < 10M
10M—1M cew 0.tm > 10M
10M—1M cwW 0.tm < 1M

1M—100K CCW 1m > 1M

1M—100K cw 1m < 100K
100K—10K ccw 10m > 100K
100K—-10K CcwW 10m < 10K
10K—1K cCcw 0.1s > 10K
10K—1K cw 0.1s < 1K

Table 5—3.,Performance Check — Delay {Slow)

REAL TIME
-BCOPE

xB2A

TRIGGER PULSE
DUTPUT QUTPUTS FRIG

[s I +J ﬂ? Q

ﬁnmsa

101208

STEP
t 8082A settings:

2 RATE VERNIER  CW
13 AMPLITUDE 2.0-5.0

2 Set trigger pulse on first line of graticule and measure
time between trig and output -pulse {leading edges)

; 8082A .
RATE DELAY VERNIER WIDTH Swesp RESULT
1 4 5 8 time

1M—0.1M BOn—0.5: CW 50n—0.54 O0.1us - 0.5us
1m—0.1M 0.5u—5x CCW B5On—Q.5x 0O.1us < 0.5us
0.1IM—10K 0.5u—5p OCW OBu~8s 1us - Bus

0.1M—10K Bu—50u CCW O.5u—B: Tus < Gus

10K—1K  B5u—50u CW O5u-5 10us - BOus
10K—1K  B0u—0.5m CCW 5up—50p 10us << 50us
10K—1K  50u—0.5m CW 5z—50p 0.ims - 500us




Table 5—4. Performance Check — Width {Slow)

Spa, TR
SUOPE

BU8Za

T GCER PLLSE
LR z

PERFORMANCE CHECKS

o o \gwqh ) T$m
11 2 N
STEP
1 8082A settings:
13 AMPLITUDE 2.0-5.0
14 AMPLITUDE 0.4—1.0
15 AMP, VERNIER CW
2 Measure the width:
—————— 8082A ~——m—
RATE WIDTH VERNIER Sweep RESULT
1 8 9 time
1M—0.1M  50n—0.5u CW 0.1us > 0.Bus
1M—0,1M  0.5u—5p ccw 0.1us < 0.Bus
0.tM—10K 0.5u—5u cw 1us > Bus
0.1M—10K 5u—50u ccw 1us < Gus
10K—1K  Bu—50u cw 10us > B0us
10K-1K  50u—0.5m cecw 10us < B0us
10K—1K 50u—0.5m cw 0.1ms > 0.5ms

Table

STEP

b—B. Performance Check — Jitter

AEAL TIME
SCOPE

BOB2A

TRIGGER PLLSE
OQUTPUT CUTPUTS TRIG

? 9 ?

ﬁnmsa

101204

Period jitter

B082A settings:

1 REPETITION RATE O.1M—10K
4 DELAY 2n—5n

5 VERNIER CCW

8 WIDTH 0.5u4—50

9 VERNIER CCW

Turn rep. rate vernier (2} to get a 10 division period
display on screen. Set scope delay until the second
leading edge is visible

Check period jitter: < 1 em 22 0.1%

Delay jitter

8082A settings: Scope:

1 REP. RATE 10K—1K Turn delay to 10 cm.
2 VERNIER cw

4 DELAY 5u—50u

8 WIDTH 5u—50u

Turn delay vernier (5) for 504s delay.

Set scope delay until leading edge is visible.
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PERFORMANCE CHECKS
Table 5—5, {cont'd) Table 5—6. Performance Check — Width {Fast)

SAMPLNG SCOPE

TRIG
8082A
TRIG PULSE TRIE
WP OiF QUTPUTS
° 9 1104E8 ]
ﬂ 1250-0477
e
7 Check delay jitter < 0.5 cm =< 0.1%
Width jitter 161204
8 8082A settings: scope settings:
1 REP, RATE 10K—TK  Turn delay to 10 cm.
2 VERNIER cw
8 WIDTH Bu—50u
9 VERNIER for a 50us display
STEP
1 8082A settings:
9 Set scope delay CCW until the trailing edge is visibie. 1 REPETITION RATE 250M—100M
2 VERNIER cew
10 Check width jitter: < 0,6 cm 2= 0.1% 4 DELAY 2n—5n
5 VERNIER CCw
- =
\ N 2 Check the fallowing:
— N\ * — 50%
AN
T
_—q
I 8082A 1 [~ SCOPE—
RATE WIDTH VERNIER Main exp. RESULT
1 8 ] swWp  swp
250M—100M 2n—5n cow  10n 2n < 2ns
100M—10M  2n—Bn cw 10n  2n > Bns

100M—10M  5n—50n ccw  10n 2n < 5ns
10M—1M 5n—50n Cw 0.2u 20n > 50ns
10M—1M BOn—0.5. CCW 0.2u 10n < 50ns




PERFORMANCE CHECKS

Table 5—7. Performance Check — Delay (Fast)

Table 5—8. Performance Check — Square Wave Duty

Cycle
SAMPLING
SCOPE
FXT TRIGGER SAMPLING SCOPE
oo
e PULSE TRIG O
DAL R . Con
[o] ? o] L _| TRIG PULSE e
[~ 125001 1P P QUTPUTS
O e i S % 97¢ 8
12600780 — 12500077 ﬂ 1250- 0077
EIE?;:;fm
101204
101204
STEP STEP
1 8082A settings: 1 BOB2A settings:
8 WIDTH 2n—5n 1 REPETITION RATE 250M—100M
2 VERNIER ccw
2 Measure duty cycle Limit > 36% < 65%
3 Turn rate vernier (2} CW.
4 Measure duty cycle at 100 MHz Limit > 35% < 65%
5 Set rep. rate (1} to 100M—10M
and turn rate vernier {2) CCW.
2 Set channel B on first line of graticule. Measure time be- 6 Measure duty cycle at 100 MHz Limit > 356% < 65%
tween neg. trig. and pos. {leading edge) output pulse. 7 Turn rate vernier (2} CW.
8 Measure duty cycle at 10 MHz  Limit 2> 40% < 60%
9 Set rep rate (1} to 10M—1M.
10 Measure duty cycle at 1 MHz Limit > 40% < 60%
r 8082A - SCOPE ﬁ
RATE VERNIER DELAY VERNIER RESULT
1 2 4 5 meantime expanded fxd del typ 18ns
10M—1M ccw 2n—5n cCcw 20n Bn > 16ns < 19ns
10M—1M CCW 2n—-5n cw 20n Bn fxd del + > 6ns
10M—1M CCW 5n--50n CCW 20n 5n fxd del + <Bns
10M—1M CCwW 5n—~50n cw 20n 10n fxd del + >80ns
10M—1M middle 50n—500n CCW 50n 10n fxd del + < 50ns

—‘.— Trigger Signal
| Qutput Signal
—& Delay rd——




PERFORMANCE CHECKS

Table 5—9. Performance Check — External Functions

TEST
03CILLATOR

Sk ING
SCOPE

;A28

TRIG PULSE
R hool! ExT ouT OUTPUTS TRG

g ? 7 ?sl¢

STEP

101204 ﬁ“ﬂﬂﬂﬁ ||maa?

101204 101304

101208

B082A settings:

4 DELAY 50u—0.5m
5 VERNIER CCW

6 EXT INPUT LEVEL middle

7 MQDE SWITCH EXT. TRIG.
8 wIDTH 50u—0.5m
9 VERNIER CCw

24 SLOPE POLARITY POS

Test oscillator settings: 1KHz, 1V

FREQUENCY VERNIER 1
FREQUENCY RANGE 1K
GUTPUT v

EXT TRIGGER

Pulse should appear only during positive slope of sine
wave. Pulse is variable by width and delay and its
trig. point is variable by EXT INPUT LEVEL (6).

SN | S | S | E—

Set SLOPE POLARITY {(24) to MAN and press MAN
button (25). Only one puise must occur.

Set SLOPE POLARITY (24) to NEG. Pulse should
appear only during negative siope of sine wave. FPulse is
variable by width and delay and its trig. point is vari-

able by EXT INPUT LEVEL (6).

EXT WIDTH

Set MODE SWITCH (7} to EXT WIDTH.
Set SLOPE POLARITY (24} to POS.

Table 5-9. (cont’d)

6

10

Pulse must only occur during the positive part of the
sinewave, It should only be variable by EXT [NPUT
LEVEL {6), independent of width, delay and rep. rate.

S I S S N

Repeat with SLOPE/POLARITY (24) set to NEG. This
time a pulse must only occur during the negative part
of the sinewave.

GATE

Set the B0B2A as follows:

1 REPETITION RATE 10K—1K
2 VERNIER ccw

4 DELAY 50u—0.5m
5 VERNIER cew

7 MODE SWITCH GATE

8 WIDTH 50u—0.5m
9 VERNIER middle

24 SLOPE POLARITY POS

Leading edges of output pulses must only occur during
positive part of sinewave. Pulses are available by
all contrals {rep. rate, width, delay, ext. input level).

SR 1 O R

Set the SLOPE POLARITY (24) to NEG. Pulses must
only occur during negative slope of sinewave.




PERFORMANCE CHECKS

Table 5—10. Performance Check — Transition Time

REAL TIME
SCOPE

Shia
(=2
BOB2A
EXT TRIG E%LTSPEJTS A B
o e @ e 1266--0077
12500077 = L BI91A
?;:‘:ﬂ?m —F | ——4— t250-0780
101204
STEP
1 B8082A settings:
1 REPETITION RATE 250M—100M
2 VERNIER cw
4 DELAY 2n--Bn
8 WIDTH 2n-5n
13 AMPLITUDE 2,0-5.0
14 AMPLITUDE 2.0-5.0
10 TRANSITION 1n—5n
11 VERNIER CcCw

2 Adjust the width vernier for 50% duty cycle.

3 Adjust the scope for a full screen display, set to Expand
and centre the leading edge of the pulse on the display.

4 Measure transition time betwesn
10% and 90% points. <1ns

5 Centre traiting edge on the display and
measure transition time between 10% and 90% < 1ns

] Repeat 1 to 4 with NEG/POS switch (20} in NEG posi-

tion,

7 Repeat 1 to 4 with NORM/COMPL switch {19) set to
COMPL.

1 i
—»{<insl— Risetime

Table 5—11. Performance Check — Pre-shoot, Overshoot,
Rining and Linearity

FEAL TIME
BCOPE

ExT
TRIG

azA

PULSE
EXT TRIG ~ QUTPUTS A B

o 9 Q@ ¢

12500077
1260-0077 8a91a

| 12600780

1250-0780 — |

101204

STEP

1 B80B2A settings:
1 REP RATE 10m—1m
8 WIDTH 50n—0.5n

10 TRANSITION TIME 5n—50n
19 NORM/COMPL SWITCH NORM
20 NEG/POS SWITCH POS

2 Adjust width vernier for a 50% duty cycle and 8 div
vertically.

3 Adjust leading vernier 11 and trailing vernier 12 for
10ns transition time,

4 Measure, with reference to diagrams below, preshoot,
overshoot, ringing and linearity.

4 __4
T - i < 5% of Amplitude
Overshoot T

Ringing

Preshoot

deviation from a straight line
between the 10% and 90%
points should not exceed 5%
of the paak voltage.

5 Repeat with the NEG/POS switch {20} set to NEG.

6 Repeat with the NORM/COMPL switch (19) set to
COMPL .
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Table 5—12. Performance Check — Amplitude

STEP

BOEZA

TRIGGEA  PULSE

OUTPLT  QUTPUTS

[~} [« I -}

101204

BAMPLING
SCOPE

PERFORMANCE CHECKS

CH,
N

4 TRIG

? [~}

110488
101204

101204

1 BO82A settings:

1 REPETITION RATE 10K—1K
2 VERMER ccw
8 WIDTH SQUARE WAVE
2 Set the baseline of the scope to zero.
3 Measure the amplitude of both outputs as follows:
I 8082A ]
AMPLITUDE VERNIER RESULT
13, 14 16
5.0—2.0 cw > BV
5.0-2.0 CCw < 2v
2.0-1.0 cw > 2V
20-1.0 ccw < 0.8v
1.0-0.5 cW > 1.0V
1.0-0.5 ccw < 0.BV

4 Set NORM/COMPL switch {19) to COMPL and repeat

step 3.

5 Switch either AMPLITUDE switch {13 or 14} to ECL
and measure the level and amplitude.

—0.45V 1yp

—0.85V typ

6 Set AMPLITUDE to 5.0—2.0, MODE SWITCH {7) to N
EXT TRIG, SLOPE POLARITY (24) to MAN and adjust
the scope for a baseline reference. Set OFFSET switch
{17) to ON and turn OFFSET VERNIER (16) from CW

to CCW.

7 Baseline should shift from 2 —2V to 2 +2V,

Value is double

if 50 ohm load
—= is removed.




PERFORMANCE CHECKS

Table 5—13. Performance Check Record {1 of 4)

5-11

Hewlett-Packard Company Tested BY .ooooiveeseeerseeresninenes
Model 8082A
Pulse Generator
Serial No..ooooercinicien DAtE vruveereemeerresrsiss e nssesaeseranan
Results
Table
No. Check Description
Min. Actual Max.
5-2
REPETITION RATE VERNIER
250M—-100M CCW 2560M
250M—100M cw 100M
100M—10M CCwW 100M
100M—10M cw 10M
10M—tM cCcw 10M
10M—1M CcwW ™
1M—-100K CCW ™
1M-100K CwW 100K
100K—10K CCw 100K
100K—-10K CW 10K
10K—~1K ccw 10K
1OK-1K CW 1K
5-3 Delay (slow)
RATE DELAY VERNIER WIDTH
1M—0.1M 50n—0.5¢ Cw 50n—0.5u 0.5us
1m—0.1M 0.5u-5u CCW  80n—0.5u Q.5us
0.1M—10K 0.5u—5u CW O.5u—5 Bus
0.1M—-10K Bu—50u CCW Q.5u—bu Bus
1OK—1K  5u—50u Ccw Q.55 BOus
10K—-1K 50u—0.5m CCW 6u—50u BOus
OK—1K  50u—05m CW 6u—560u 500us
5-4 Width (slow}
RATE WIDTH VERNIER
1M—0.1M  50n—0.5u: cw 0.5us
tM—0.1M  0.5u—bg CCw 0.5us
0.YM—10K  0.5u—5p cw Sus
0.1M—10K Bu—50z CCW Bus
10K—-1K B5u—50u Ccw S0us
10K-1K 50u—0.5m ccw 50us
10K-1K BOp—0.5m cw 0.5ms
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Table 5—13. Performance Check Record (2.of 4)

PERFORMANCE CHECKS

Results
Table
No. Check Description
Min. Actual Max.
5-5 Jitter
Period jitter 0.1%
Delay jitter 01%
Width jitter 0.1%
b—6 Width (fast)
RATE WIDTH VERNIER
250M—100M 2n—5n CCW 2ns
100M—10M  2n—5n cw 5ns
100M—10M  5n—50n CCwW &ns
10M—1M 5n—50n cw 50ns
10M-—-1M 50n—0.5u CCw 50ns
5—7 Delay (fast)
RATE VERNIER DELAY VERNIER
10M—1M CCcw 2n—5n CCW 16ns (D*) 19ns
10M—1M CCwW 2n—5n Cw D+5ns
10M—1M ccw 5n—50n CCW D+5ns
10M—1M CcCwW 5n—50n CwW D+80ns
10M—-1M middle 50n—500n CCW D+50ns
* Fixed delay, typically 18ns
5-8 Square Wave Duty cycle
RATE VERNIER
250—100M CCwW 35% 65%
250—-100M Cw 35% 65%
100M—10M CCw 35% 65%
100M—10M CW 40% 60%
1OM—-1M cw A40% 60%
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PERFORMANCE CHECKS
Table 5—13. Performance Checks Record (3 of 4)

Resuits
Table o
No. Check Description
Min. Actual Max.
5—-9 : External Functions
MODE SLOPE
Ext trigger POS Cutput pulse during positive slope
Ext trigger MAN Singte pulse.
Ext.trigger NEG Qutput pulse during negative slope.
Ext width POS Output pulse during positive part
of input.
Ext width NEG Output pulse during negative part
of input.
Gate PQS Leading edges of output during
positive part of input.
Gate NEG Leading edges of output during
negative part of input,
5-10 Transition Time
NEG/POS NORM/COMPL
Leading edge POS NORM ins
Trailing edge POS NORM 1ns
Leading edge NEG NORM 1ns
Trailing edge NEG NORM ns
Leading edge NEG COMPL 1ns
Trailing edge NEG COMPL ins
Leading edge POS COMPL ———— 1ns
Trailing edge PQOS COMPL ins




5-14

PERFORMANCE CHECKS

Table 5—13. Performance Check Record {4 of 4}

Results
Table Check Description
No. Min. Actual Max.
5—11 Preshoot, Overshoot, Rining and Linearity
NEG/POS NORM/COMPL
Preshoot POS NORM 5%
NEG NORM 5%
NEG COMPL 5%
POS COMPL 5%
Qvershoot POS NORM 5%
NEG NORM b%
NEG COMPL 5%
POS COMPL 5%
Ringing POS NORM 5%
NEG NORM 5%
NEG COMPL 5%
POS COMPL 5%
Linearity POS NGRM 5%
NEG NORM 5%
NEG COMPL 5%
POS COMPL 5%
512 Amplitude
AMPLITUDE VERNIER NCRM/COMPL
5.0-2.0 CWwW NORM 5V
5.0-2.0 ccw NORM 2V
2.0-1.0 Cw NORM 2V
2.0-1.0 CCw NORM 0.8V
1.0—-0.5 cw NORM 1.0V
1.0-0.5 CCw NORM 0.5v
5.0-2.0 cw COMPL 3%
5.0—-2.0 CCW COMPL 2v
2.0-1.0 Ccw COMPL 2V
2.0-1.0 ccw COMPL 0.8v
1.0-0.5 cw COMPL 1.0V ’
1.0-0.5 CCwW COMPL 0.6V
ECL HI—-0.45V typ
LO-—-0.85V typ
OFFSET VERNIER
5.0-2.0 CW -2V
CCW +2V
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ADJUSTMENTS

TEST BOX CABLE AY {14 CONDUCTOR}

INNECTIONS
ING!)

OUTPUT BCARD A4
TEST BOX CABLE AY REMOVED FROM
TO X4 ON MOTHER BOARD CONNECTOR

REMOVE SCREWS

Figure 5—1. Connections between Test Box 15265A and B082A.
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ADJUSTMENTS

541 INTERNAL CHECKS
AND ADJUSTMENTS

5—42 The internal checks and adjustments section
{Tables 5—14 to 5—26) gives the procedure for adjusting
a serviceable instrument to bring it within specification.
The checks should be performed in the order in which
they appear. A summary of adjustments and selectable
components is presented in Table 5~14. Figure 5—2 at
the end of this section gives the locations of the
adjustments.

NOTE: Ensure that BOTH outputs of the B082A are
terminated by a 50 £2 load whenever pulse measure-
ments or adjustments are to be made.

5-43 TROUBLESHOOTING
USING THE 15265A TEST BOX

b—44 The Test Box is designed to facilitate
troubleshooting and adjustments of the current sources
in Board ADB. It is connected in place of Board A4 and
simulates the ioad presented to Board AB, A switch on
the Test Box selects the parameter for monitering on the
externaliy-connected DVM. The checks and adjustments
which can be performed by the Test Box are sum-
marized in Table 5—16.

b—45 To connect the Test Box, refer to Figure
5—1 and use the following procedure:

Switch B0B2A off. Remove the 8082 A top cover.
Remove the two screws from the Output Amplifier
{board Ad4) heat sink on the rear of the 8082A. Unplug
the Output Amplifier from its connector by about 2 cm
and carfully push the connector-end of the board to one
side.

Disconnect the three ribbon cables:

Ab W8 from A4 J1
Ab W7 from A4 J2
A9 WS from AL JATT

Connect the extender board to the X4 socket (socket
from which board A4 has been disconnected).

Connect the other extender cable to the J-ATT connec-
tor on board Ab.

Connect the ends of cables d1, J2, JJATT and X5 to the
Test Box as shown in Figure 5—1.

Connect DVM {floating mode, auto range) and verify
operation of Test Box by performing first check in
Table 5—16.

5--46 SAFETY CHECK

5—47 This check {Table 5—27) should be per-
formed foliowing the internal checks and adjustments to
verify the instrument safety.

5—-48 TROUBLESHOOTING TIPS

5—49 The quadruple AND gate A3 UG in the rep
rate circuit can be damaged if the —5V or —10V supplies
are shorted to ground.

5-560 Instruments with serial numbers
1410G00430 and below may be liable to latch-up when
switching transition times from 5—50u to 50u—0.5m.

if this occurs, insert diode CR 37 {partnumber
1901-0040) in series with A5 Q37 {anode to collector).

WARNING

Any interuption of the protective (grounding) conduc-
tor inside or outside the instrument or disconnection of
the protective earth terminal is likely to make the appa-
ratus dangerous. Intentional interruption is prohibited.
Any adjustment, maintenance, and repair of the opened
instrument under voltage should be avoided as much as
possible and, when inevitable, should be carried out
only by a skilled person who is aware of the hazard in-
volved. The opening of covers or removal of parts,
except those to which access can be gained by hand, may
expose live parts, and also accessible terminals may be
live.

Capacitors inside the instrument may still be charged
even if the instrument has been disconnected from its
source of supply.

Make sure that only fuses with the required rated cur-
rent and of the specified type {normai blow, time delay,
etc.) are used for replacement. The use of repaired

fuses and the short-circuiting of fuseholders must be
avoided.

Whenever it is likely that the protection has been
impaired, the instrument must be made inoperative
and be secured against any unintended aperation.
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Table 5—14. Summary of adjustable and factory-selected components

C Adi Table in which
omponent justs adjustment
is described

A2 R7 +10V power supply 517
AZ R10 —5V power supply 5-17
A2 R21 —10V power supply 5—-17
A2 R29 —25V power supply 5—17
A3 R6 Max rep rate 518
A3 RS Min rep rate 5—18
A3IR?7* SW duty cycie <100 MHz rep rate 5-18
A3 RB7 Dut e " "
A3 RO2* uty cycle in gate mode 5725
A4 R38* Maximum delay 519
A4 R42* Double pulse 5-26
Ad R43 Width adjust 5-24
A4 RBB* Max width 5-19
A4 R240 Min width 5—24
Ad R214 Risetime (fast), rolloff, overshoot 5_20
A4 R232 neg baseling shift -
A4 LICR32) L

R f hoot -
A4 LICR33) isetime (fast), overshoo 5—-20
A4 R253 Qutput amplifier 520
AB Ri142* Slow transition time in the 520

first integrator range (1—54s)
AL R147 . .
A R148 Integrator (working window} 5—16 (8}, 520
AB R161 . ,
AB R162 AB-adjust (working window) 5-16 {8)
A5 R213 integrato ini ent 5—22
A5 R230 9 r minimum curren —
AL R136 )
A5 R217 Dual slope, slope equivalence h—22 (B)
A5 RT7T Integrator (s ) 5—16 {5),5-2
A5 R172 ntegrator [(slow ranges —16 {5}, 5-22
AL R210 Internal supply voltage for integrator 5—16 {10} 5—20
A5 R80
A5 R81 Positive pulse baseline tracking 5—23
A5 R115
A8 R16

ifi —21

A8 17 Integrator buffer amplifier {slow ranges) 5

* Factory-selected




Table 5—15. Test Equipment and Accessories for Internal Checks and Adjustments

INSTRUMENT

BRIEF SPECIFICATION

RECOCMMENDED MODEL

Puise Generator

Counter

Oscilloscope

10 MHz square wave output with 50%
duty cycle

Frequency range 0—50 MHz

Prescaler plug-in

HP 8011A

5245L
5252A
HP 180A

with plug-ins
1801A and 1820A

Sampling Dual Channel, 1 GHz bandwidth, 1mV/div. sensitivi- HP 180A
Oscilloscope ty, sweep speeds 10ns/div. to 2s/div. 50--£2 input with plug-in
impedance. 1810A
Digital Veoltmeter 100V range to 4 significant figures. Accuracy 0.05% HP 3440A
11 digit. with plug-in
3443A
Test Oscillator Frequency range 10 Hz — 10 MHz HP 651A
Test Oscillator Frequency range 10 to 500 MHz HP 32008
Test Box 15265A
ACCESSORIES
5082 co-axial cable HP 10120A

terminated with BNC
male connectors (4 required)

Connector BNC male to N female {2 required)

Connector BNC male tc N male (2 required}

5082 Feed-through termination {2 required)

Pulse Adder

20dB Attenuator, 5082 (2 required)

HP 1250-0077

HP 1250—-0780

HP 110488/C

HP 15104A

HP 8491A




Table 5—16. Test and Adjustments Performed by Test Box 15265A

Classification of tests:

Class A These tests can only be performed using the Test Box.
Class B Conventional methods can be used instead.
Class C ‘Ihe Test Box checks a sub-function of Board A5. A final adjustment using the complete 8082A {i.e.

with Board A4 operational) is necessary.

NOTE: DVM must be floating.

ieading edge vernier CW

{IpR ™ voltage across A4 R180 divided by 38,3 ohm)
(Value depends on A5 R142 — factory selected.)

de A C Rotating leading edge vernier

from CW to CCW

preadjust A5 R136

preadjust A5 R217

DR

DIF I

DIF |

Tast Class Purpose Selector DVM

No. setting reading

1 - Self tast —1av —14V 0.5V

2 B Transition time switch S9A
function
In—6n < 80mV
an—0.5m —25Y £ 100mV
(approx equal to AS R166/167
voltage to ground).

3 B Current source values:
transition time switch 1n—5n 1051 <10mv

lag <10mVv
transition time switch 5n—50n 1051 285 X 25mV
(lgs1 = VagR211/1474D 1048 286 + 25mV
(1048 =V asR213/ 14750 DR 85 £ 10mV
(For this measurement, connect coltector AB Q68 via approx. 51 0£2 to ground.)
|

“DH%VA4R180/38'3Q’) {10mV = TmA]).

Test Class Purpose Selector DVM

No. setting reading

4 Trans time switch 1n—5n.

4a B Leading edge vernier CCW (SUM 510mV *40mV
leading edge vernier CW ISUM 940mv T 30mv
{Igym 7= voltage across A4 R174 divided by 13,3 ochm) 10mV = 1TmA

ab B Leading edge vernier CCW ILE 255my £ 20mV
leading edge vernier CW ILE 45mV £ 16mV
{1_g = voltage across A4 L21 divided by R3¢ ohm) 10mV = 1mA

4c 8 Leading edge vernier CCW ITE 256mV £ 20mV
leading edge vernier CW T 45mV i1 5mV
{ITg = voltage across A4 L20 divided by R 20 ohm) 10mV 7= 1mA

4d B Leading edge vernier CCW iR 285mV £ 30mV

{For this measurement, connect collector of A5 Q58 via approx 510 Qo ground.}
1

20mV + 10mV / — bmV

(For this measurement, connect collector of A5 Q58 via approx 510 £ to ground.)

10mV = 1TmA

constant

AU L20myv
160mV = TmA
minimum

— 25mV £ 156mV

*{f Test Box is used




Table 5—16. {Continued)

Test Class Purpose Selector DVM

No. setting reading

5 A Leading and trailing edge
vernier CCW, an switching trans
time from 1n—5n to greater ranges
no difference in [_g {ITEg) should be
present:
adjust A5 R172 ILE AU timv
adjust AS A171 ITE AU 1my
(See Table 5-22) 10mV = 1mA

6 (o Trans time switch to bn—50n.
Leading and trailing edge vernier CW,
Tests 4e and b must be done first:
preadjust A5 R213 ILE Imv ¥ 1mVv
preadjust A5 R230 ITE 9mVv T 1mVv
(see Table 5—22) 10mV == 1mA

Test Class Purpose Selector DVM

No. setting reading

7 A Check Test 4e in the 5—50n DIF | as Test 4e

8 B Clamp voltages adjust:
Adjust A5 R148 UciL —14.78Y £ BmV
{voltage A5 Q32 emitter to ground)
Adjust AB R147 UeiH —14.50V 1 5mV
lvoltage A5 Q31 emitter to ground)
adjust A5 R161 (depends on A5 R147) UcgH —13.54V *5mV
(voltage A Q35 emitter to ground}
adjust A5 R162 {depends on A5 R148) UceL —14.33V £ 5mV
NOTE: refer to Table 520

Test Class Purpose Selector DVM

No. setting reading

Q B Naorm/compl voltages:
switching the norm/comp-switch Unet —11.75V/-11.06V £ 100mV
Uneo —11.06V/—11.75V £ 100mV

(UnCt = voltage from A5 X5 pin 1 to ground)
(Unc2 = voltage from AB X5 pin 2 to ground)

10 B Internal integrator supply voltage:
adjust A5 R210 UouT —6.90V
(UpuT = voltage emitter A5 Q30 to ground) —7.2t0 —6.77V

is permissible.
See Table 5—-20).




Table 5—16. {Continued}

Test Class Purpose Salector DVM
No. setting reading
11 B Amplitude vernier check:
amptitude vernier CW lyg01 oV + OmV/-20mV
{attenuator not in ECL-model. lygn? OV + OmV/--20mV
1van oV + OmV/—60mY
Iy oV + OmV/-80mV
amplitude vernier CCW 1vao 3.4V to.2v
{attenuator not in ECL-mode). Iygo2 21V +0.2V
lvag 3.4V $0.2v
Ty 287V 0.3V
attenuator in ECL-mode lvg801 3,35V 0.3V
lvgo2 1,35V £0.15V
lvag 3.4V +0.3V
by 255V 10.25V
Scale factors:
'vso1. Ivao2: BV = 80mA
Iy 40: 5V = 40mA
ly: 5V =2 200mA
lyvgo1 & Vag q20 EMITTER-GND/E ohm.
Ivy802 = Va5 Q21 EMITTER—GND/S ohm.
hv40 &~ Vag a21 EMITTER-GND/10 ohm.
Ty = lygor *+ lvgoz + Iv4o
Test Class Purpose Setactor bDvVM
No. setting reading
12 C Pos pulse:
tracking offset POS A typ. 1.9/5.3V
IPOS B typ. 1.9/6.3V
This adjustment (A5 R80, R81, R115}
must be made with the whale instrument
{see Table 5—23).
13 B Ext dc-offset:
ext offset on, vernier CCW + CW
{not ECL) oc A £2.25V 10.15v
Ipce +2.25v 015V
{can be measured at each of the 2 8082A pulse output jacks,
which must be terminated by 50 ohm).
in ECL. position Ipc A --0.45V +50mV
loc B —0.45V £50mV
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Table 5—17. Power Supply

STEP

1 B082A settings:

1 REPETITION RATE 250M—100M
2 VERNIER cCcw
3 NORM/DOUBLE NORM
4 BELAY 2n—5n
5 VERNIER CCw
6 EXT INPUT LEVEL middle
7 MODE SWITCH EXT TRIG
8 WIDTH 2n—5n
9 VERNIER CCW
10 TRANSITION TIME 1n—5n
11 LEADING VERNIER ccw
12 TRAILING VERNIER CCW
13 AMPLITUDE 0.4-1
14 AMPLITUDE 0.4—1
15 AMP VERNIER cw
16 OFFSET VERNIER middle
17 OFFSET SWITCH OFF
19 NORM/COMPL NORM
20 NEG/POS SWITCH NEG
24 SLOPE POLARITY POS
2 Set the DVM to auto-range and connect it between

GND and the voltage TP's.

3 Measure and adjust the following points:
TP+ 10V Adjust A2 R7 to+ 10V £20mv
TP — 5V Adjust A2 R10toc — 5V *10mV
TP—10V Adjust A2 R21 to — 10V £20mV
TP — 25V Adjust A2 R29 to — 25V £ 30mV

ADJUSTMENTS

Table 5-18. Rep. Rate

STEP
1 8082 settings:

3 DOUBLE /NORMAL NORMAL
4 DELAY 2n—>5n
5 VERNIER CCwW
7 MODE SWITCH NORM
8 WIDTH 2n-—-5n

9 VERNIER CCw

10 TRANSITION TIME Tn—5n

11 LEADING VERNIER cCcw

12 TRAILING VERNIER cCcw

Counter Setting:

Sensitivity 1V

Max. count rate 350 MMz

2 Measure and adiust the frequency as follows:

8082A
COUN-
TER
REP. RATE | VERNIER | TIME |ADJUST] RESULT
1 2 BASE
250M—-100M CCw G.1ms | A3 R6 | 2551 0.5 MHz
100M—10M cw 01ms { A3R5 |93 £0.1 MHz

A3 R6 affects highest rep rate only {CCW).

A3 Rb affects all ranges pelow and including 100M—10M (CW).

A3 R77 affects duty cycle at 100MHz (10MHz}
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ADJUSTMENTS

Table 5—19. Delay and Width {Verniers CW)

STEP
1 8082A settings:

1 REPETITION RATE 10M—1M

2 VERNIER CW
4 DELAY as requited, but not 2n—5n
5 VERNIER Cw
g WIDTH as required, but not 2n—5n
9 VERNIER Ccw

2 Ad R38 affects the delay in all ranges {except 2n—5n)

when the vernier is CW. Range of values for A4 R38 is 100 Y
upwards, increase in resistance increases delay. This adjustment
is done at the factory.

5 Max width in all ranges {except 2n—5n) can be increased
when the vernier is CW) by increasing A4 R88. Range of
values is 100 k&2 upwards, This adjustment is done at the factory,




ADJUSTMENTS

Table 5—20. Amplitude, Risetime, Overshoot {1n—5n Transition Time)

1 B8082A settings:

1 REPETITION RATE 10M—1M {VERNIER for 5 MHz}
3 DOUBLE/NORM NORM
7 MODE SWITCH EXT WIDTH
8 WIDTH SQUARE WAVE
10 TRANSITION TIME 1n=5n, VERNIERS CW
13 AMPLITUDE 2.0-5.0
14 AMPLITUDE 2.0-5.0
18,21 Both outputs must be terminated by 50 ochms at all times
20 NEG/POS SWITCH NEG

2 Verify tests 8, 10 in Table 5-16.

3 Adjust A4 R214, R232 for max output voltages = 5.16V and <{5.35V,
then optimize settings for acceptable puise shape.

NOQTE: AS R210 may be re-adjusted if difficulty is experienced

in reaching the maximum amplitude with the A4 R214/232

adjustment (—~ 7.2V to — 6.7V is permissible; 100mV variation

means about 60mV output amplitude variation). Increasing voltage in negative
direction increases the overshoot.

See Table 5—16 test 10.

4 Re-adjust A4 R214 for a baseline shift > 30mV and <. 70mV (worst

case: both channels, norm and compl, ampl, vernier CW, neg. puise). Observe baseline
while rotating amplitude vernier between CW and CCW. The best setting has been found
to be — 40mV,

5 Set amplitude vernier CCW (i.e. 2V output). If a hook is apparent at the start of
the positive going edge, adjust A4 R214, then A4 R232, for an acceptable pulse shape,
Repeat steps 3 and 4 adjust for best compromise.

5] Turn amplitude vernier CW and transition time verniers CCW. Adjust
A4 R263 for —6.3 £ 0.1V at R253 wiper (TP 186).

7 Set 8082A transition time to 1n—5ns LE-vernier CW. Select A5 R142 for a
transition time > 6,5ns and <_ 7.5ns in the worst case of both edges.
NOTE: A5 R142 has possible values 1.87 K ... 3.01 K.

8 Verify tests 4, 8, 10 in Table 5—-16.
Measure transition times, overshoot and ringing. LE-Verniar CCW.
NOTE:

1. fast edges have greater overshaot and ringing than slower ones.

2. positive output pulses will be slightly faster than negative ones.

3. A4 R214, R232 alsa affect transition time and overshoot (but see
steps 3, 4, b ahovel,

4, Transition times and overshoot are affected by the inductors {(wires)
parallel to Ad CR32, CR33. A 1-¢cm variation of wire length is allowed,
corresponding to 30ps in transition time, 0.7 % absolute in overshoot.

5. It is permissible to re-adjust Ug|H (Table 5—16 Test 8} in the range
— 1444V tc — 14,51 V 2 5mV, and Ug|L in the range
— 1478V to — 14.84 V £ 5mV, without re-adjusting UggH

and UggL.

This decreases the transition times by about 40ps and
increases overshoot by about 1 % absolute compared with the
values given in Table 5—16 Test 8. If these adjustments are
made, repeat steps 3 1o 5.




ADJUSTMENTS
Table 5—21. Amplitude, Risetime, Overshoot Table 5—22. Pulse Shape and Transition Times
{Slower Transition Times)
STEP STEP
1 B0O82A settings: as previous table, except: 1 8082A settings:

1/2 REP RATE about 2 MHz
10 TRANSITION TIME 5n—50n, VERNIERS CW
13/14/15 AMPLITUDE max.

2 Verify tests 3b, 4e, 5, 6, 7, 8, 10 of Table 5—16.

3 Adjust AB R16, R17 for max output voltage > 5.1V then

optimize settings for acceptable pulse shape.

4 If possible, re-adjust A8 R16 for a baseline shift
= — 40mV, ampl. vernier CW (worst case: both channels,
norm and compl}.

5 Set amplitude vernier CCW (i.e. 2V output), | a hook is
apparent at the start of the pasitive going edge, adjust A4 R16,
then A4 R17, for an acceptable pulse shape. Repeat steps 3
and 4 and adjust for best compromise.

6 With max output voltage, and with transition time
verniers CW, compare the output amplitudes {in both channels
and for norm and compl. pulses) in the fastest transition time
range with those in any of the slower ranges. If the pulse
amplitudes are not within 100mV of each other, increase the
smaller amplitude (step 3 of this, or previcus, table).

10 TRANSITION TIME 5n—50n
11 LEADING VERNIER cCcw
12 TRAILING VERNIER cw
2 If trailing edge has a knee, adjust A5 R136, R217 for a

constant slope.

3 Set leading edge vernier CW. Rotate trailing edge vernier,
abserving leading edge.
Re-adjust AB R136 for a constant leading edge slope.

4 Set trailing edge vernier CW. Rotate {eading edge vernier
observing trailing edge.

Re-adjust A5 R136 for a constant trailing edge slope.

{A 5% variance in slope is usual).

5 Increase rep. rate until waveform is triangular {may
possibly be distorted). Verify that the amplitude decreases.

3] Re-adjust A5 R171, R172 for a clean triangular wave-
form.

7 Repeat steps 2 to 4.

8 Set both transition time verniers CW and adjust A5 R213

{230) for leading (trailing} edge times of E5ns. {This adjustment
affects only the CW transition time of range 5n—50n and
slower).

9 Repeat steps 2 to 8 if adjustment was made in step 8.




ADJUSTMENTS

Table 5—23. Positive Pulse Baseline

STEP
1 Set 8082A for positive output pulses.
2 Observe right channel baseline shift while rotating

amplitude vernier. Adjust A5 R81 for minimum baseline shift
(a fixed dc offset may be present).

3 Adjust A5 RBO for zero dc offset in right channel.

4 Adjust A5 R115 for zero de offset in left channel.

5 Carry out septs 1 to 4 for normal and compl modes, with
transition times of 1n—5n and 5n—50n, and with transition time
verniers CCW and CW. Re-adjust A5 R80, R81, R115 for the

best compromise. Baseline shift should not exceed +100mV in
the 52V attenuator range.

Table 5—24. Width

STEP

1 8082A settings:

1 REP RATE ABCUT 20 MHz
BWIDTH 2-5ns

9 WIDTH VERNIER cw

10 TRANSITION TIME 1-5Bns

11 VERNIER CCW

2 Set A4 R43 for a 7ns pulse width.

3 Set 8082A to max rep rate, min delay, min width. Set
A4 R240 for a pulse width of about 2.00 ns or about 50 %
duty cycle. Optimize adjustments for the worst case of
norm/compl. right/left channel,

4 Set pulse width selector ta SW.

Observe pulse amplitude and baseline shift while varying rep
rate between 250 MHz and 100 MHz.

{+ 3 % variance is usual).

Table 5—25, Double Pulse

STEP

1 8082A settings:
1, 2 REP RATE 10 MHz approx
8, 9 WIDTH Min
3 DOUBLE PULSE/NORM DOUBLE PULSE
4 DELAY 5n—50n
5 VERNIER cCw

2 Verify pulses are equal 1n width.

First pulse width can be adjusted by selecting A4 R42 values in
the range 1.6 to 10 k£, This adjustment is done at the factory.

3 if A4 R42 is changed, repeat tables 5—24 and 525,

Table b—26. Gate

STEP

1 8082A settings:
1 REP RATE Max
8, 8 WIDTH Min
7 MODE SWITCH GATE

2 Drive B082A from a 5 MHz, 50 % duty cycle source
{approx values).

3 Adiust A3 R87 for a correct first pulse.
4 Set the 8082A to SQUARE WAVE.

5 Re-adjust A3 R87 and A4 R240, if necessary, (If
re-adjusted, verify step 3}.

6 If A3 R87 adjustment is not successful, connect resistor
between A3 J3 (SW output, A3 U2 pin 7) and —10V (at
A3 C13). Values lie in range 1.2 k{210 5.6 k&L,

MNOTE: For instruments with serial numbers 1410G00270 and
below: disconnect ground leads at A4 Q69 and Q70 of the co-
ax cables which tink the width circuit (A4 U4) to the level
shifter {A4 QBY, Q70).

7 Repeat steps 2 to 5.

Set ampt. vernier {15) CCW li.e. 2V}. Vary the frequency and
duty cycie of the gate source and observe the output, from both
channels of the B082A, while varying the frequency {from

250 MHz —100 MHz} in the following modes: NEG, POS,
NORM, COMP and SGUAREWAVE, PULSE. The pulse fluctua-
tion should be tess than 5 % while the pulse width should not
exceed 2.3 ns.




SAFETY CHECK

Table 5—27. Safety Check

1 Disconnect power cord from line, visually inspection in-
terior for any sign of abnormal internally generated heat, such as
discalored printed circuit boards or components, damaged insula-
tion, or evidence of arcing. Determine cause and remedy.

2 Check resistance from B082A cabinet to ground pin on
power plug with sujtable ohmmeter. The reading must be less
than one ohm. Flex the power corg while making this measure-
ment to detect any intermittent discontinuity. Check Internal
ground connections on boards and frame. Also check resistance
of any front or rear panei ground terminals marked --

3 Check resistance from 8082A cabinet to Iine and neutrat
(tied together) with the power switch on and the power source
disconnected. The minimum acceptable resistance is two meg-
ohms. Replace any component which results in a failure or refer
to production Memo or Service Note issued by product division
for alternate action.

4 Check line fuse to verify that the proper value is installed.

5 Check that the plastic safety cover is instalted inside the
base of the 80B2A, below the line fuse.

6 Check that all coaxial and flat cables inside the 8082A
are properly connected. Check that all boards and the heatsink
on the chassis are properly connected. Make sure that board A8
is properly connected to board A4,

7 Inform Hewlett-Packard (internally, the responsible
product division} of any repeated failures in the above tests
or any other safety features.
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6—1

6—2

INTRODUCTION

This section contains the circuits, component

location diagrams and the lists of replaceable parts.
Waveforms shown with the circuits are included for
quidance only and failure to observe identical results
should not be automatically taken as indication of a
fault. Tables 6—1 and 6—2 provide information relating
to the replaceable parts lists and the circuit diagrams.

6-3
6-4

6—-5

General

ORDERING INFORMATION

The replaceable parts tables list parts in

alpha-numerical order of their reference designators and
indicate the description and HP stock number of each

part, together with any applicable notes.

6-6
or enguiry

To order a replacement part, address order
either to your authorized Hewlett-Packard

SECTION 6

DIAGRAMS AND REPLACEABLE PARTS

sales representative or to:

CUSTOMER SERVICE
Hewlett-Packard Company,

333 Logue Avenue,

Mountain View, California 94040

or, in Western Europe, to:
Hewlett-Packard (Schweiz) SA

Rue du Bois-du-Lan 7
1217 Meyrin 2

Geneva
6-7 Specify the following information for each
part:
a) Model and complete serial number of instru-
ment.
b) Hewilett-Packard stock number.
c) Circuit reference stock number,
d) Description

To order a part not listed, give a complete description
of the part and include its function and location.

© >

BT

cpP

ZrA-TTMTMOOO
m - - x

= assembly
= motor

= battery
= capacitor
= coupler
= diode

= delay line
= lamp

= fuse

= filter

= heater

= jack/connector
= relay

= inducer
= meter

T

B
P

cd4d 4V TnO ©C

<X <

micro-circuit

plug

transistor

resistor

thermistor

switch

transformer
terminal board

test point

vacuum, tube, neon

bulb, photocell, etc.

voltage regulator
cable

socket

crystal

Table 6—1. Component Designators

Components mounted on an assembly are identified by
prefixing the component reference designator by the
assembly designator. Thus, for example, A4CR9 is dicde
9 on assembly 4.

Designators of components mounted on the frame
receive no prefix.

Table 6-2. Manufacturers’ Code Numbers and Abbreviations for Parts List

Abbreviations

A AMPERE(S) H HENRY(IES} NEGATIVE-POSITIVE. RWV REVERSE WORKING
ASSY ASSEMBLY HG MERCURY NEGATIVE VOLTAGE
HP HEWLETT-PACKARD NOT SEPARATELY
BD BOARD(S) HZ HERTZ REPLACEABLE SB SLOW-BLOW
BH BINDER HEAD SCR SILICON CONTROLLED
BP BANDPASS IF INTERMEDIATE FREQ. RECTIFIER
IMPG IMPREGNATED OROER BY SE SELENIUM
Cc CENTI {102} INCD INCANDESCENT DESCRIPTION SEC SECOND(S)
CAR CARBON INCL INCLUDE(S) OVAL HEAD SECT SECTIONIS)
ccw COUNTERCLOCKwWISE  INS INSULATION(EDI OXIDE St SILICON
CER CERAMIC INT INTERNAL SIL SILVER
CMO CABINET MOUNT ONLY PEAK SL SLIDE
COAX  COAXIAL K KILO {103 PRINTED {ETCHED}  SP SINGLE POLE
COEF  COEFFICIENT KG KILOGRAM CIRCUIT{S) SPL SPECIAL
COMP  COMPOSITION PICOFARADS ST SINGLE THROW
CONN  CONNECTORI(S) LB POUND{S) PHILLIPS STD STANDARD
CRT CATHODE-RAY TUBE LH LEFT HAND PEAK INVERSE
cw CLOCKWISE LIN LINEAR TAPER VOLTAGE(S) TA TANTALUM
LOG LOGARITHMIC TAPER POSITIVE-NEGATIVE- TD TIME DELAY
D DECI (101} LPF LOW-PASS FILTER{S) POSITIVE TFL TEFLON
DEPC DEPOSITED CARBON LVR LEVER PART OF TGL TOGGLE
oP DOUBLE POLE PORCELAIN THYR  THYRISTOR
DT DOUBLE THROW M MILLE {1073 POSITION{S) Tt TITANIUM
MEG MEGA (108) POTENTIOMETER{S} TNLDIQ TUNNEL DIODEIS)
ELECT ELECTROLYTIC MET FILM METAL FILM PEAK-TQ-PEAK TOL TOLERANCE
ENCAP ENCAPSULATED MET OX  METAL OXIDE PROCGRAM TRIM TRIMMER
EXT EXTERNAL MFR MANUFACTURER POLYSTYRENE
MINAT MINIATURE PEAK WORKING U MICRO (106
F FARADIS) MOM MOMENTARY VOLTAGE
FET FIELD-EFFECT MTG MOUNTING A VOLTS
TRANSISTOR(S) MY MYLAR RECTIFIER(S) VAR VARIABLE
FH FLAT HEAD RADIO FREQUENCY VDCW  DCWORKING VOLT(S}
FILH FILLISTER HEAD N NANO (109 RADIO FREQUENCY
FXD FIXED N/C NORMALLY CLOSED INTERFERENCE w WATTI(S)
NE NEON ROUND HEAD w/ WITH
G GIGA (109 N/O NORMALLY OPEN OR wiv WORKING INVERSE
GE GERMANIUM NOP NEGATIVE POSITIVE RIGHT HAND VOLTAGE
GL GLASS ZEROD {ZERO TEMPER- RACK MOUNT ONLY W/O WITHOUT
GRD GROUNDED ATURE COEFFICIENT) ROOT MEAN SQUARE WW WIREWOUND
Manufacturer’s Code Numbars
MFR F314
NO . MANUFACTURER HNAME ADDRESS CODE
GMOOS DEUYSCHE VITRUHM GMBH & CO GERMANY
00501 JLLUMINATED PRODUCTS INC ANAHEIN Ca 92803
o0 Ty AMP LINC HARRISBURG FA 17105
bllzl ALLEN-BRADLEY LO MILWAUKEE W1 53212
Clews TEXAS INSTR JHC SEMICOND CMPNT Div DALLAS TX 75231
02114 FERROXCUBE (ORP SAUGERTIES NY 12477
Q2735 RCA CORP 50LID STATE DLV SOMMERYTILLE NJ oB0Ts
FETICY:S KO} PYRGFELM CORP WHIPPANY NJ a7eBl
waTl3 MGTOROLA SEMICONDUCTOR PRUDUCTS PHUENIX AZ 45008
[ Fx] FAIRCHILD SeMICONODUCTOR MOUNTAIN VIEW CA 4040
11502 TR INL BOONE DIv BOONE NC 28407
L2697 CLARDSTAY MFG CD INC DOYER MM 03820
16299 CORNING GL WK ELEC CMPNT UIY RALEIGH KC 27604
|X-3-T¥-3 U 5 CAPACITOR CORP BURBANX (A L5004
1971 MEPCO/ELECTRA CORP MINERAL WELLS TX T606T
238 STANFORD APPLIED ENGINEERING INC SANTA CLARA CA 95050
24sib GOWANDA ELECTKONILS CORP GOWANDA MY 14070
2%54b CUMNING GLALS WOKKS (BxADFQROF BRADFORD PA 18701
28931 SPECIALTY CONMECTOR {0 INC INDIANAPOLIS IN #6227
28480 REWLETT—PACKARD CO CORPORATE Hw PALO ALTO CA 4304
32997 BUURNS INC THIMPQT PROL LIV RIVERSIDE CaA 92507
502489 SPRAGUE ELECTREIC CO NORTH ADAMS MA Q1247
Tlaol BUSIMAN MFG DIV UF M{GRAW~EDISUN CO ST LOULS MO 63017
TLTHS TRW ELEK COMPONENTS CINCH DIV ELX GROVE VYILLAGE IL 0007
731348 BECKMAN EMSTRUMENTS IMNC HELIPUF DIV FULLERTON Ci 92634
To042 TRW INC PHILADELPHEA DIV PHILADELPHIA PA 19108
T591% LITTELFUSE INC DES PLAIMES IL 60018
Ta34l 3M LOMPANY ST PAUL MN 55101
19727 C-w INDUSTREES WARMIMSTER PA 18974
w2339 SW1ITCHCLRAFT 1w CHICAGO IL 60630
L= R ALCO ELECTROMIC PRODUCTS INC LAWRENCE MA 01843
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Table 6—3. Replaceable Parts

Table 6—3. Replaceable Parts

FRAME
REFERENCE C[H-P PART DESCRIPTION REFERENCE CH-P PART DESCRIPTICN
DESIGNATOR D|NUMBER DESIGNATOR D |NUMBER
a1 4loscs2-66501 BD AY MOTHER R8 4]2100-2482 R-VAR SK 20% .5
A2 s|ogog2-65502 BED AY PWR SUP
a3 6f06082-66503 BD AY REF RATE §6 143101-0052 Sw PBTN SPST
a4 7108082-66504 BD AY OUTPUT 517 2]3101-1720 SW PBTN DFDT
AS gloscs2-66505 BD AY OFFSET
Us 7|5081-3¢12 IC SLOPE
I 5108082-61601 CBL AY-XFMR uo 8]5081-3013 IC VERNIER/OUTP
A8 1los082-66508 BD AY AMP BUFFER
A9 2l68082-66509 BD AY ATTENUATOR w2 7[08082-61611 CBL AY-PWR SHLED.
w4 alos082-61504 CBL AY-SHLD II
_ - w5 - |8loses2-61504 CBL AY-SHLD II
DSt 0l2140-0092 LAMP INCD 5V s ¢ l0s082-26507 e
- al2110-0007 FUSE 1A 250V Wil 1|os082-61507 CBL AY-SHLD V
F1 1fz119-0202 FUSE .S5A 250V ¥FL  |s|2110-0564 FUSEHOLDER BODY
72 g l1250-0519 CONN-RE BNC XF2 912110-0565 FUSEHOLD CAP/UL
MP1 0 |o370-0014 BEZEL-PB ENOB
MP2 210370-1065 KNOB BASE PTR
MP3 008015-04102 COVER-TOP
MP4 1408015-04103 COVER-BOTTGOM
MPS 3 |osce2-00201 PANEL-FRONT
MP6 4 losoe2-06702 PANEL-SUB
MP7 2 loses2-60204 PANEL AY-REAR
HP8 6 loscer-21101 KEAT SINK
MPS &|08082-01202 BRACKET BD PC
mPLo |5 |ogoe2-01201 BRACKET BD PC
MPi1 |4 |ta50-0404 LENS PILOT LIGHT
MP12 |5 |1460-1345 TILT STAND
MP13 |0 |s000-8908 CVR XEMR OLV BLX
MP14 |6 |5020-8803 FRAME-FRONT
MP1s |7 |s020-8804 FRAME-REAR
MPis | 4|s020-8835 CORNSTRUT -UNTHRD
MP17 |2|5040-1124 KNOB-PBTN POWER
mpig | a|s040-720: FOOT
Mp19 |9 |so4c-7202 TRIM STRIP-TOP
mp20 {1 |s0s0-g9802 STRAP-HANDLE AY
Mp21 f4I5060-9855 COVER SIDE
MP22 | 15060-9873 COVER SIDE 121N
mp23 |4focsosa-01101 HEAT STNK
MP24 [7l68082-21102 HEAT SINK
MP25 )8 |08082-24701 SPACER
MP26 |8 [5040-7219 CAP,HANDLE ‘FRONT
Mp27 |1 |s040-722¢ CAP,HANDLE-REAR
MP28 |8 [5001-0439 TRIM SIDE 5,25
MP29 f2 [5040-7221 FOOT REAR
MP30 {8 108082-20501 FRAME-IC
MP31 14 l08082-04105 PLATE MTG
mp3z o josos2-04101 COVER SAFETY
mMp3z |1 bsoss-o04a102 COVER SWITCH
01 s l1853-0212 ¥STR 2N5134 SI
a2 61853 0212 XKSTR 2N5134 ST
03 5[1853-0212 XSTR 2N5194 SI
a4 §11853-0212 XSTR 2N5194 ST
R1 alz100-3861 R-VAR SO0K 10%
R2 3|2100-3861 R-VAR 50K 10%
R3 3|2100-3861 R-VAR SO0K 10%
R4 4|2100-2432 R-VAR 5K 20% .5V
RS gl2100-3859 R-VAR 10K 10%
RE alzic0-3859 R-VAR 10K 10%
R7 4|2100-2492 R-VAR 5K 20% ,SW

REFERENCE C|H-P PART DESCRIPTION REFERENCE C|H-P PART DESCRIPTION
DESIGNATOR D| NUMBER DESIGNATOR D| NUMBER
08082-66561 BD AY MOTHER A2 RB 5 lo7s7-0422 R-F 909 1% .125W
At A2 R7 6 [2100-3351 R-TEME 500 10%
At - n A2 RS 9 {0698-3492 R-F 2.67K1i%
g s 221-0a72 CONN TT oot K A2 RS g lo7s7-0418 R-F 619 1% 125W
&1 J3 g [1251-2038 CONN PC2X15. 156D RTEMR 500 10%
Al J4 g |[1251-2028 CONN PC 36CONT R a2 R10 612100-3351 - ;

i —1R2
Al Js 2 |1251-1626 CONN PC 12CONT A2 R11 5 lo757-0429 B 1.82K1%

1 - _ a2 Rl2 3 |o757-0280 R-F 1K1% .i2"W F
e 51 3 [2040-1109 SLIDE AY-PC SV A2 R13 210811-0929 R-F .51 5% .w PW
AS s2 1 [5040-1109 SLIDE AY-PC SW .

: - A2 R14 8(0757-0417 R-F 562 1% .125W
At 53 5 |5040-1109 SLIDE AY-PC SW 27-042 RoF 825 1% | L2%W
Al S4 3 [5040-1109 SLIDE AY-PC SW A2 R15 410767-0421 .

Al s 3 [5040-1109 SLIDE aY-PC SW A2 R16 3l0757-0280 R-F 1K1% .125W F

- a2 R17 £{0757-0290 R-F 6.19K1%

Al o 3 Lol 13is Sw SLIDE DP3T a2 %18 3|0811-0929 R-F .51 5% 2W PW
a1 S% 0 {08015-61904 SLIDE AY ;

- - A2 R19 0|0757-0401 R-F 100 1% .125W
a1 310 3 {5040-1109 SLIDE AY-PC SW 787-0422 R-F 909 1%  126W
Al §11 0 {3:61-1596 SW SLINE DPDT A2 R20 510 ¢
a1 ; - AT -

$12 1 15040-1109 SLIDE &Y PC SW Az 21 612100-3351 R-TRMR 500 10%
4 - S 3 A2 R22 9(0698-3492 R-F 2.67K 1%
M 515 |oBioi-1998 & SLIOE DPDT Az B3 |6lo757-0431 R-F 2. 43¢ 1%
A2 R24 31{0757-0280 R-F 1¥K!% .12%W F
A2 08082-65502 BD AY PWR SUP A2 R25 7 [0757-0440 R-F 7.5K 1%.125W
Az R2B 1 0812-0066 R-F .33 5% 2W
Az c1 7 l0180-2340 C-F 3600UF 30V 2 R27 0 P757-0401 R-F 100 lx L125W

- - A2 R28 g 757-0441 R-F 8.25K1%
a2 £2 710180-0039 C-F 100UF 12V

- - A2 R29 7 P100-33582 R-VAR 1K .GW
42 3 1[0180-2352 £-F 8000UF 15V oikin
A2 €4 7 {0180-0039 C-F 100UF 12V A2 R30 4 [0757-0273 R-F 3.01kK1%

-234 - ov
h2 = 7018072340 C-F 3B0CUF 3 A2 R21 4 {0757-0801 R-F 150 1% .5W
a2 P 7 |p180-0039 C-F 100U 12¥ A2 U1 o [1820-0439 IC-LIN VOLT REG
a2 c7 2 lo180-2171 C-F 2600UF 40V

- - A2 uz 0 jL1B20-0439 IC-LIN VOLT REG
a2 8 2 (0180-0050 C-F 40UF S0V

- - a2 U3 0 |1820-0439 IC-LIN VOLT REG
A2 9 6 |0160-3456 C-F 1000PF 1000V e
A2 Ci0- 6 |0160-3456 C-F 1000PF 1000V A2 U4 0 |1820-0433 IC-LIN VOLT R
A2 Cll 6 lo160-3456 C-F 1000PF 1000V
Az c12 5 |0160-3456 C-F 1000PF 1000V _ AY REP RATE
a2 C13 |3 [|o180-0374 ¢-F 10UF 20V A3 P8082-66503 Bl
A2 c14 3 |0180~0374 C-F 10UF 20V
A2 €15  |7]0180-0229 C-F 33UF 10V A3 c1 3[0160-4386 C-F 33PF 5% 200V

a3 c2 Llo160-3718 C-F .022UF10%250
a2 c17 g |0160-3722 C-F .22UF 160V A3 c3 olo1e0-0537 C-F 1S500PF 400V
a2 Cli6 3(0180-0374 C-F 10UF 20V A3 c4 £ |0160-3646 Cc-F .22UF SOV

43 Ccs 810180-0197 C-F 2.2UF 20V
a2 CRi 7 [1901-0731 DIO-PWR 400V 1A
AZ CR2 7 (1901-0731 DID-PWR 400V 1A A3 c6 710180-0229 c-F 33UF 10V
AZ CR3 711801-0731 DIC-PWR 400V 1A A3 7 6 10160-3878 C-F .001UF 100V
A2 CR4 7{1901-0731 DIO-PWR 400V 1A A3 o8 ¢ lo160-3878 C-P 001UF 100V
Al CRS 711801-0731 DIO-FPWR 400V 1A A3 cg 5 |lo160-3878 Cc-F .001UF 100V

A3 ci0- 6 [0160-3878 C-F .00LUF 100V
Az CRE 7 {1801-0731 DIO-PWR 400V 1A
A2 CR7 711801-0731 DIC-PWR 400V 1A A3 C11 s lo1s0-4213 C-F ,10UF 20%
A2 CR8 711801-0731 DIO-PWR <00V 1A A3 ci12 5l0160-4213 C-F .10UF 20%
Fineg CR3 T11601-0731 DIO-PWR 400V 1A 43 c13 5 0160-4213 C-F .10UF 20%
Az CR10 T (1801-0731 DIO-PWR 400V 1A A3 C14 7 lo1g0-0039 C-F 100UF 12V

A3 Ci5 7 [0180-0039 C-F 100UF 12V
a2 CR11 |7]1901-0731 DTO-PWR 400V 1A
A2 CR12 T (1901-0731 DIO-PWR 400V 1A A3 Ci6 3 lo180-0374 C-F 10UF 20V

A3 T 6 |0160-3878 C-F .00LUF 100V
A2 CR13 |7[1301-0731 DIO-PWR 400V 1A P gig 9 3160_4209 6 F 0LOUF 20%
a2 CRi4 f7]1901-0731 DIO-PWR 400V 1A P 19 a l0160-4208 6-F 0L0UF 20%
A2 CRi5 {7 [1901-0731 DIO-PWR 400V 1A 23 €20 3 loiea 4509 ¢-F 010UF 20%
A2 CRL6 |7[1901-0731 DIQ-PWR 400V 1A :

. A3 cel g |0160-4209 C-F .010UF 20%

Az Rl 4fors7-c421 R-F 825 1% .125¥ A3 022 6 [oi60-3878 C-F .00iUF 100V
A2 R2 207570280 R-F lkin 1289 F A3 £23 |6 p160-3878 C-F L00LUE 100V
A2 R3 510757-0280 R-F 6, 19K1% A3 coa |6 o1s0-3878 C-F .091UF 100V
A2 R4 2 (0811-1661 R-F .39 5% 2w W A3 c24 |3 |o160-24209 C-F .010UF 20%
A2 RS 0 [o7s7-0401 B-F 100 1% .125W

A3 £25 g b1s0-4209 C-F .010UF 20%

A3 €26 9 |6160-4209 C-F .010UF 20%

A3 £27 6 lo160-3878 C-F .001UF 100V

A3 c28 6 Pp160-3878 C-F .0CLlUF 100V

A3 £29 7T 0180-0229 C-F 33UF 10V




Table 6—3. Replaceable Parts

REFERENLE C |H-P PART DESCRIPTION REFERENCE C{H-P PART DESCRIPTION

DESIGNATOR D [NUMBER DESIGNATOR D| NUMBER

A3 c30 3)0180-0374 C-F 10UF 20V A3 R10 4(0757-0710 R-F 75 1% .25W F

A3 c3t 310180-0374 C-F 10UF 20V A3 R11 3|0757-0420 R-F 750 1% .125W

A3 c32 1]0180-0116 C-F 6.8UF 35V TA A3 R12 3[0757-0420 R-F 750 1% .125W

A3 C34 3(0:i80-0291 C-F 1UF 35V A3 R13 1|/0698-4418 R-F 205 1% .125W

A3 C36 9]0160-4209 C-F .010UF 20% A3 R14 3|0757-0438 R-F 5.11K1%

A3 £37 91|0160~4209 C-F .010UF 20% a3 R16 g{0698-3152 R-F 3.48K 1%

A3 €38 30180-0291 C-F 1UF 35V A3 R16 3[0757-0438 R-F 5.11K1%

A3 c39 310180-0291 C-F 1UF 35V A3 R17 3|0757-0420 R-F 750 1% .125W

A3 C40 310180-0291 C-F 1UF 35V A3 R18 0[0757-0394 R-F 51.1 1%

A3 ca1 9{0166-2055 C-F .01UF CER A3 RL9 0t0757-0394 R-F 51.1 1%

A3 c42 6{0180-0228 C-F 22UF 158V A3 R20 0l0757-0384 R-F 51.1 1%
A3 R21 710698-0082 R-F 464 1% . 125V

A3 CR1 211910-0034 DIO GE 25V .14 a3 R22 41067570463 R-F 82.5K1%

A3 CR2 1121801-0040 DIO SI .05A 30V A3 R23 4j0757-0421 R-F 825 1% .125W

A3 CR4 111901-0040 DIO SI ,05A 30V A R24 9l0s98-32153 R-F 3.83K1%

A3 CRS 1]1901-0040 DIO SI .054 30V

A3 CRE 111901-0040 DIO SI .05A .30V Fife! R25 A10698-4453 R-F 402 % ,12%W
A3 R26 4] 0658-4453 R-F 402 1% .125W

A3 CR7 111901-0040 DIC SI .054 30V A3 R27 2|0757-0411 R-F 332 1% .125W

a3 CR3 2 [1210-0034 DIO GE 25V 1A A3 R28 2lo757-0411 R-F 332 1% .125VW

A3 CR10 [111901-C040 DIO SI .05A 30V A3 k29 3f06588-3157 R-F 19.BK 1%.125

A3 CR11 |1 |18¢1-C040 DIO SI .054 30V

A3 CR12 1}11801-0040 DIO SI ,0BA 30V %! R30 0lo787-07186 R-F 162 1% ,25W
A3 R31 3|0698-3446 R-F 383 1% . 125W

A3 Ji 11]1250-0835 JACK RECEP STRAI A3 R32 gln757-0442 R-F 10K1% .125W

A3 Je 1j1250-0835 JACK RECEP STRAI A3 R33 4|l 0757-0273 R-F 3.01K1%

A3 J3 1]1250-083% JACK RECEP STRAI A3 R34 4}0757-0273 R-F 3.01K1%

A3 J4 111250-0835% JACYX RECEP STRaI
A3 R35 010757-0419 R-F 681 1% ,125W

A3 L1 6 |2100-2257 COIL MOLDED CHOK A3 R385 3l0757-0412 R-F 365 1X .125W

A3 L2 4 ]5081-1872 INDUCTANCE 2BEAD A3 R37 0|0757-0419 R-F 681 1% .125W

A3 L3 4 5081-1972 INBUCTANCE ZBEAD A3 R38 3[0757-0412 R-F 365 1% .125W

A3 L4 4 [5081-1972 INGUCTANCE ZBEAD A3 R39 0{0757-0394 R-F 51.1 1%

a3 L5 4 |5081-1972 INDUCTANCE 2BEAD A3 R40 6|0757-0394 R-F 5i.1 1%

A3 L6 619100-2257 COIL MOLDED CHOK A3 R41 0loTs7-0394 R-F 5i.1 1%

A3 L7 £19100-2257 COIL MOLDED CHOK A3 R42 0l0757-0394 R-F 51.1 1%

A3 L8 3{9170-0029 FERRITE BEAD A3 R43 0|0757-0401 R-F 100 1% .125W

A3 L9 319170-0029 FERRITE BEAD A3 R44 9j0757-0442 E-F 10K1% .125W

A3 L10 3{9170-0029 FERRITE BEAD A3 R45 3|0757-0280 R-F 1X1¥% ,125W F

A3 L11 3{9170-0029 FERRITE BEAD A3 R46 9107570442 R-F 10K1% .125W

A3 L12 3l9170-0029 FERRITE BEAD A3 R4T 310757-0280 R-F 1K1% .125W F

A3 Li3 0 {3100-2251 COIL-CHOKE |, 22UH A3 R48 9|0757-0442 RE-F 10K1% .125W
A3 R49 310757-0280 R-F 1K1¥% .125W F

A3 Q1 1|1854-0215 ¥STR SI 2N3904

A3 Q2 2 |1853-0036 XSTR SI 2N3906 A3 RS0 gl0757-0442 R-F 10K1% .125W

a3 a3 2 |1853-0036 XSTR SI 2N3906 A3 RG1 3}0757-0280 R-F 1K1¥% .125W F

A3 Q4 2 |1853-0036 ¥STR SI 2N3906 A3 RS2 0[0757-0394 R-F 51.1 1%

A3 Qs 1]1854-0215 KSTR SI 2N3304 A3 RS3 8j0T757-0409 R-F 274 1% .125W
A3 R54 010757-0394 R-F 5i.1 1¥%

A3 a6 1 {1854-0215 ¥STR SI 2N33804

A3 a7 1 [1854-0215 ¥STR SI 2N3304 A3 RS5 8 [0757-0409 R-F 274 1% .125W

A3 Qs i [1854-0215 ¥STR SI 2N3304 a3 CEL) 0 |0757-0334 R-F 51,1 1%

A3 a3 1]1854-0215 ¥STR SI 2N33904 A3 R57 410757-0273 R-F 3.01K1%

A3 Q10 2 |1853-0284 TRANSISTOR A3 RSB 8 10698-0083 R-F 1.96¥1%

A3 art |2 |1853-0284 TRANSISTOR A3 RS9 |0,07R7 0334 R-P S1.1 4% 25¥

A3 aiz 2 |1853-0036 ¥STR SI 2N3%06 a3 R60 J|0757-0394 R-F 81.9 1%

A3 Q13 2 11853-0036 ¥STR SI 2N3806 |

A3 Q14 2 [1853-00386 ¥STR SI 2N3806 A3 RE1 £ |0757-0407 R-F 200 1% .125W

A3 ais 2 [1853-0036 ®STR SI 2N3306 A3 R62 0|0757-0401 B-F 10. 1% .125W
A3 R63 7 |0698-0082 R-F 464 4% .125W

A3 aLr 1 }1854-0215 XSTR SI 2N3304 A3 R54 3 {0757-0280 R-F iK1% .125W F
A3 RES 9 |0683-824% R~F 820KS% .25W

PR ST L S RN S A3 R66 |9 0683-8245 R-F B20X5% .25W

a3 R3 3 beog-2157 R-F 196K 1%.125 A3 RE7 9 |0683-8245 R-F 820K5¥% .25W

43 R4 3 lo757-0534 R-F 3. 65K1% A2 RE8 9 |0583-8245 R-F 820KS¥% .25W
A3 kB9 9 l0757-0442 R-F 10Ki¥% .125W
A3 R70 0 j0757-0419 R-F 681 .% .125W

A3 RS 1 l2100-3207 R-VAR 5K 10%

A3 RG 112100-3207 R-VAR 5K 10X A3 R71 3 10757-0442 R-F L0K1% .125V

A3 R7 3 j0757-0280 R-F 1K1% . 125W F A3 R72 0 lo7s7-0419 R-F 681 1% .125W

A3 RS 4 10757-0273 R-F 3.01K1% A3 RT3 9 |p757-0442 R-F 10K1% .125W

A3 ] 4 0757-0273 R-F 3.01K1% A3 R74 6 [0698-4413 R-F 154 1% .125W
A3 R7S 5 0757-0274 R-F 1.21K1¥%




Table 6—3. Replaceable Parts {cont'd}

REFERENCE c| H-P PART DESCRIFTICON REFERENCE C|H-P PART DESCRIFTION
DESIGNATOR D| NUMBER DESIGNATOR D| NUMBER
a3 R76 olo7s7-0401 R-F 100 1% .125W gj g:? 4101606-3470 C-F .01UF 50V
A3 R77 9{0757-0476 R-F 301K 1% .15 e : 410169-3470 C-F .01UF 50V
A3 R78  [0|0757-0394 R-F 51.1 1% 42 | 410160-347€ C-F .01UF 50V
A3 R81  |0]0757-0394 R-F Si.1 1% Ad £a7 | 4]0160-3470 C-F .01UF 50V
pes e olo757-0394 R-F 51 1 1% A4 C50 4|0160-3470 C-F .C1UF S0V
. a3 s lo757-0438 BT 5. 11K1% A4 gee 4(0160-3470 C-F .01UF 50V
A3 R84 |0l0757-0394 R-F 51.. 1% A4 €54 | 4,0160-3470 C-F .01UF 50V
A3 R85 |210757-0346 R-F 10 1% . 125W a4 £S5 | 410160-3470 C-F .0LUF 50V
A3 R86  |6}0757-0283 R-F 2Ki% .125W F A4 Co7 | 410180-3470 C-F .0I1UF 50V
a3 R&7 1 $5100-3207 R-VAR SK 10+ Ad cs58 410160-3470 C-F .01iUF 50V
83 RBS 10 {075T-0394 R-F 51.1 1% A4 €S5S 410160-3470 C-F .OLUF 50V
e ” N s A4 Ce0 410160-3470 C-F .01UF 50V
3 K89 6 |0698-4455 R-F 536 1% .125W a4 el alo
A3 R30 6 [0698-4455 R-F 536 1% .125W na 160-3470 C-F .0LUF 50V
A3 E31 g lp757-0414 R-F 3.6SK1" €64 410160-3470 C-F .01UF 50V
A4 C65 410160-3470 C-F .Q1UF 50V
A3 st 313101-1341 SW SLIDE SPDT A4 C56 | 4|0160-3470 C-F . 01UF s0v
a3 U1 61lz081-3011 IC DIG REP RATE o cer |4 |01h0-3470 C-F L OIUF 50V
A3 s s {oe81-3010 IC SEALED PKG A4 C69 0|0160-0571 C-F 470PF. 9" rER
A3 13 7 l1826-0111 IC-DUAL GF AMPT A4 £70 6 |0160-0571 C-F 470PFz(. CER
; I W A4 71 410160-3470 C-F .01iUF 50V
A3 U4 7 [1826-0111 I1C-DUAL OP &MPL
A3 Us 7 [1826-0111 IC-DUAL OP AMPL A4 c72 410160-3470 C-F .0L1UF 50V
A3 U6 5 |1820-0054 IC 7400N EQUIV A4 £73 410160-3470 C-F .0LUF 50V
A4 C75 810180-0197 C-F 2.2UF 2oV
A3 VR3 2 11902-0049 DIC-ZNR 65,19V 5% A4 €76 4loiB0-3470 C-F _0LUF 5S¢V
A3 VRE 3 1902-3002 DI 2.37V 5% A4 c77 4 [0160-3470 C-F .0.F 50V
Ad C78 4 [o1ro-3470 C-F .01JF 50V
Ad £79 4 lo160-3470 C-F .01UF 54V
A4 ca1 8 |0180-0197 C-F 2.2UF 20V
A4 cez 810180-0197 C-F 2.2UF 20V
Ad C83 410150-3470 C-F .0L1UF 50V
hd C85 4 |o160-3470 C-F .Q1UF 50V
A4 of:] 4 [0160-3470 C-F .01UF 50V
A4 ce7 4lo160-3470 C-F . QL1UF 50V
—IM Ad Casg 410160-3470 0C-F .01UF 50V
ne 08082-56504 BD AY OUTPUT A4 (o=} 410160-3470 C-F .01UF 5OV
i A4 (of<p 410160-3470 C-F .01UF 50V
A4 CtL 4| 0160-3470 C-F .01UF 50V a4 cs2 410160-3470 C-F .01UF 50V
A4 c2 3| 0160-4386 C-F 33PF S% 200V A4 £33 410160-3470 C-F .01UF 50V
44 c3 21 0180-0349 C-F .82UF 35V A4 Co4 410160-3470 C-F .Q1UF 50V
A4 c4 6| 0180-2050 £-F .082UF 35V u Ad €35 410160-3470 C-F .01UF 50V
a4 cs 4l 0160-4220 C-F B200PF S%
A4 C96 4|0160-3470 ¢-F .01UF 50V
Ad C6 4] $1650-3884 C-F 680PF 100V Ad ca7 410180-3470 ¢-F .01UF S0V
A4 c7 41 0160-3470 C-F .01UF 50V A4 £as 410160-3470 C-F .CIUF 50V
A4 8 4] 016G-3470 C-F .01UF 50V Ad Cag 4fo160-3470 C-F ,01UF 58V
A4 Ccs 3| 0160-3875 C-F 22PF 5% 200V Ad C100 41|0160-3470 C-F .01UF 50V
A4 ci0- 2l 0180-0349 C-F .82UF 3%V
A4 cio1 14[nis0-3470 C-F .01UF 50V
a4 Cc1! 6] 0180-2050 C-F .082UF 35V A4 ci12 |4|0i60-4212 C-F .068BUF 20%
A4 cL2 4] 0160-4220 C-F 8200PF 5% A4 C113 ]4}0160-4212 C-F .068UF 20%
84 C1i3 4| 0160-3884 C-F EBBOPF 100V A4 Cli4 |4|0180-4212 C-F .068UF 20%
‘ h4 C14 41 0160-3470 C-F .01UF 50V A4 C118 j4)0160-4212 €-F .0BBUF 20%
Ad C15 21 5080-1088 CAPACITOR-SELECT
I A4 C118 [4{D160-3470 C-F .CG1UF 50V
A4 Cl6 21 5080-1089 CAPACITOR-SELECT Ad Ci20 4l0160-4212 C-F .0BBUF 20%
! A4 L7 0l0160-5042 C-F .082UF A4 ci21 410160-3470 C-F .01UF 50V
| A4 c18 0{0160-5042 C-F .082UF Ad Clee |4(0160-3470 C-F .01UF 50V
| A4 19 4|1 ¢160-9278 C-F 8200FF 50V Ad ciz3 410160-3470 C-F .01UF 50V
A4 £20 41 0160-5278 C-F 8200PF 50V
A4 CR2 1{1901-0040 DIO SI .0SA 30V
A4 cet 5]10160-5279 C-F 820PF 5OV A4 CR3 1{1901-0040 DIO SI .0S5A 30V
A4 cen 5/01606-5279 C-F 820PF 50V A4 CR4 g|1910-0022 DIO GE 5V 3.GNS
A4 c23 310160-4386 C-F 33PF 5% 200V A4 CRS i1li901-0040 DIO SI .05A 30V
A4 ces 4] 0160-4212 C-F .068UF 20X Ad CR6 111801-0040 DIO SI ,0%A 30V
A4 ces 4] 0160-3470 C-F .Q1UF 50V
Ad c.a 6}0180-2795% C-F 29UF 15V
A4 €5 710180-0229 C-F 33UF 10V
A4 c31 6lo180-2795 C-F 39UF 15V
A4 €32 1|o180-0116 C-F B.8UF 35V TA
Ad C35 4l0160-4212 C-F .068UF 20%




Table 6—3. Replaceabie Parts (cont’d)

—
REFERENCE C{H-P PART DESCRIPTION REFERENCE C| H-P PART DESCRIFPTION
DESIGNATOR D |NUMBER DESIGNATOR 0] NUMBER
A4 CRT 111901-0040 DIO SI .0GA 30V A4 Q20 211853-0036 KSTR SI 2N3306
A4 CR9 111901-0040 BI0 SI .05A 30V A4 Q21 2]1853-0036 XSTR S 2N3806
Ad CR10 111901-0040 DIO SI .0%A 30V Ad n2z2 11i1854-0215 XSTR SI 2N3304
A4 CR11 811910-0022 DI0 GE 5V 3.5NS A4 Q23 111854-0215 ¥STR SI 2N3304
A4 CR12 1(1901-0040 DI0 SI .05A 30V A4 Q24 1(1854-0215 XSTR SI 2N3904
A4 CR13 111801-0040 DIO SI .05A 30V Ad [2s 1]1854-0215 KSTR SI 2N3904
A4 CR15 7[11801-0533 DIO HOT CARR A4 Q27 111854-0215 XSTR SI 2N3904
A4 CR16 7(1801-0533 DIO HOT CARR A4 Q28 131854-0215 XSTR ST 2N3304
A4 CR17 §11801-0518 DI0 HOT CARRIER Ag a3z 211853-0036 XSTR 51 2N3906
Ad CR18 8|1901-0518 DIO0 HOT CARRIER A4 Q33 1[1854-0215 XSTR SI 2N3304
A4 CR20 1{1801-0040 DIO ST .0548 30V A4l Q34 1(1854-0215 XSTR 51 2N3904
A4 CR21 1{1801-0040 DIO SI .054 30V A4 Q55 2(1853-0036 KSTR SI 2N3306
A4 CR25 311901-0050 DIO SW 80V 200MA A4 Q56 2)1853-0036 KSTR 81 2N3306
A4 CR25 3[11801-0050 DIO SW 80V 200MA A4 a57 2]1853-0036 XSTR SI 2N3306
A4 CR27 371501-005¢ DIO SW 80V 200MA A4 ase 2(1853-0036 KSTR SI 2N3%06
A4 CRe8 311901-0050 DIO SW 80V 200MA A4 Q59 211853-0036 ¥STR SI 2N3S06
A4 CR32 T|1901-0533 DI0 HOT CAER A4 Q60 2(1853-0036 ¥STR SI 2N3906
A4 CR33 711901-0533 DIQ HOT CARR A4 ae1 211853-0036 ¥STR SI 2N3906
A4 CR39 141901-0040 DI0 SI .G5A 30V A4 a2 211853-0036 XSTR SI 2N39086
A4 CR40 1519010040 DID SI .05A& 30V A4 69 211853-0284 TRANSISTCR
A4 CR41 1[1801-0040 DIC SI .05A 30V A4 Q7o 211853-0284 TRANSISIOR

A4 Q71 2]1853-0036 HSTR ST 2N3306
A4 Ll 415081-1972 INDUCTANCE 2BEAD hd arvz 211853-0036 X8TR SI 2N3306
A4 L2 415081-1972 INDUCTANCE 2BEAD a4 G73 111854-0215 HSTR 51 2N3904
a4 L3 415081-1972 INDUCTANCE ZBEAD Ad a74 2|1853-0038 KSTR SI 2N3806&
Ad L& 416081-1972 INDUCTANCE 2BEAD
A4 L7 415081-1872 INDUCTANCE 2BEAD A4 R1 7(0757-0424 R-F 1.1K1¥% ,125W

Ad R2 410757-0273 R-F 3.01K1%
A4 L8 4(5081-1972 INDUCTANCE 2BEAD A4 R3 810698-3160 R-F 31.6KI1%
44 LS 4|5081-1872 INDUCTANCE 2BEAD A4 R7 g(0757-0442 E-F 10K1% .125W
A4 L10 4(5081-1872 INDUCTANCE ZBEAD A4 Rg 9(0757-0442 R-F 10K1% .12bW
A4 L11 819140-0118 COIL-CHOKE 500UH a4 RS glo757-0418 R-F 619 1% .125W
A4 Li2 8(39140-0118 COIL-CHOKE S00UH A4 R1D glop7s7-0418 R-F 619 1% . 125W
A4 L13 8(9140-0118 COIL-CHOKE S00UH A4 R11 §|0757-0720 R-P 243 1% 1/4W
A4 Lia 819140-0118 COIL-CHOKE 500UH A4 R15 510757-0449 R-P 20K1% ., 125W
A4 L15 515081-1973 INDUCTANCE 3BEAD A4 Ri15 5los83-1055 R-F 1MS% .25W CC
Ad L16 5i5081-1973 INDUCTANCE 3BEAD A4 R17 510757-0274 R-F 1,21K1%
A4 L1i7 515081-1973 INDUCTANCE 3BEAD A4 R18 5 0757-0274 R-F 1.21K1%
A4 Li8 515081-1973 INDUCTANCE 3BEAD A4 R19 6lo0757-0448 R-F 20K1i¥% .125W
A4 L1G 51(5081-1973 INDUCTANCE 3BEAD Ad R20 5 l0683-1055 R-F IMS% .25W CC
Ad L20- 8(9100-1665 COIL-FXD 3.3 MH fiv R21 5 [0683-1055 R-F 1IMS5% _25W €C
A4 L21 8{9100-1685 COIL-FXD 3.3 MH A4 R22 510757-0274 R-F 1.21K1%
Ad L2z 3)9170-0029 FERRITE BEAD A4 R23 6 [0757-0448 R-F 20Ki¥% ,12GW
Ad L23 3|9170-0023 FERRITE BEAD A4 R24 5 |0683-1055% R-F 1M5% .25W CC
A4 L24 435081-1972 INDUCTANCE 2BEAD A4 R2S 5 l0757-0449 R-¥ 20K1i% .125W
A4 L25% 8(9100-1665 COIL-FXD 3.3 MH Ad R25 5 |0757-0274 R-T 1i.21K1%
Ad L26 415081-1972 INDUCTANCE 2BEAD A4 R27 110598-3113 R-F 100 5% .125W
44 L27 §1{9100~-1665 COIL-FXD 3.3 MH A4 R29 010757-0394 R-F 51.1 1%
Ad Leg 319170-0023 FERRITE BEAD A4 R30 6 ]0757-0283 R-F 2K1¥% _125W F
A4 L29 319170-0028 FERRITE BEAD A4 R31 41{0757-0273 R-F 3.01K1%
A4 L3¢ 513140~-0158 COIL-CHOKE 1 UH Ad R32 8 10757-0720 R-F 243 1% 1/4wW
A4 L3l 615140-0158 COIL-CHOKE 1 UH A4 R33 0 {0757-0394 R-F 51.1 1%

A4 R34 0 [0757-0401 R-F 100 1% .125V
A4 MP3 611600-0457 CICT 14 FINGER A4 R36 910698-0084 R-F 2,15K 1%.125
A4 Mp4 61600-0457 CTCT 14 FINGER A4 R37 8 [0698-0084 R-F 2,15K 1%.125
Ad MPS 711600-0341 CICT 9FINGER A4 R38 7 {0757-0440 R-F 7.5 1%, 126W
L4 MPS& 711600-0341 CTCT SFINGER

A4 R40 8 |0698-3441 R-F 215 1x 125V
&84 a3 218530036 XSTR SI 2N3908 A4 R41 8 [0698-3441 R-F 215 1% .125W
A4 Q4 2 (1853-0036 XSTR SI 2N3806 Aa ¥R42 3(0757-0438 R-F 5.11K1%
As a6 1]18%4-0215 XSTR SI 2N3904 A4 R43 2142100-3274 R-VAR 10K 10%
A4 'y 111854-0215 XSTR SI 2N3804 LE R44 3|0757-0438 R-F 5.11K1%
na g _ A4 R45 2 |0757-0289 B-F 13.3K1%
aa a8 [ ligea a5tz RSTR of 2N3s0s A4 R46 |6 [0757-0407 R-F 200 1% . 125V
A4 a1t 1 ies4-051s CoTR 1 3N3904 a4 R47 6 [0757-0283 R-F 2K1% 125W F
a4 Q12 [1[t854-0215 XSTR S1 2N3904 4 REB 16008973150 R-F 2 sTklx
A4 Q16 |2 [1853-0036 XSTR SI 2N3906 Ad RS1 |6 J0757-0283 R-F 2klx -lgswgij




Table 5—3. Replaceable Parts {cont’d}

REFERENCE C{H-P PART DESCRIPTION REFERENCE C| H-P PART DESCRIPTICN
DESIGNATOR | D|NUMBER DESIGNATOR | D] NUMBER
Ad R53 0[0698-3378 R-F 51 5% .125W A4 R168 |5 |0698-5999 R-F 4,7KS¥ , 125W
¥ B54 | 0[0698-3378 R-F 51 6% .125W Ad RiBY |5 [06983-5999 R-F 4.7K5% 127 W
Ad RES 0F0757-0394 R-F 51,1 1% A4 R170 |5 o698-5999 R-F 4.TKS% . 125W
A4 R56 9j0757-0434 R-F 3.65K1% A4 R171 |8 |0698-6750 R-F 220K10%
a4 R57 3l0757-0438 B-F 5.11K1% 04 R172 |3 [0698-3454 R-F 215K1% .1:5W
Ad RS8 0]0698-3378 R-F 51 5% .125V A4 R174 [0 [0698-3427 B-F 13.3 1x
A4 RS9 0]0757-0334 R-F 51.1 1% a4 R180 |0 [0698-3435 R-F 38.3 1%
a4 RS0 6|0757-0720 R-F 243 1% 1/4W Ad R186 |0 |0698-3378 R-F 51 5% .125W
44 R61 6|0757-0720 R-F 243 1% 1/4W A4 R187 |0 [0698-3378 R-F 51 5% . 1.&W
44 R52 3|0757-0442 E-F 10K1% . 125W A4 R188 |8 [0698-6750 R-F 220K10%
Ad RS 9{0757-0442 R-F 10K!¥% .125W A4 R183 |6 |0698-5180 R-F 2K5¥% .12
A4 R56 9|0757-0442 R-F 10Ki¥% .125W Ad R190 |6 |0698-5180 R-F 2K5% . 125%
Ad R57 g|0757-0418 R-F 619 1% .125W A4 E191 |4 |0598-3447 E-F 422 1% 1/8W
A4 RE3 g|0757-0418 E-F 619 1% .125W h4 R195 |0 [0538-3378 R-F 51 5% .125W
A4 R69 5|0757-0283 R-F 2K1% .125W A4 R196 |0 [0698-3378 R-F 51 B%  125W
A4 R70 sl0698-3160 B-F 31.6K1% A4 rig7 |6 [0692-4413 R-F 154 1% .125W
Al R71 4lo757-0273 E-F 3.01K1% A4 R198B 7T 0757-0200 R-F &5,62K1%
as R72  |7|07E7-0424 R-F 1.1K1% .125W ha R1S9 10063875154 B-F 4.22K 1%
a4 875 |6|0757-0448 R-F 20K1% .125V h4 R200 18 0698 6750 B-F 220ki0%
s R77  |8|0757-0443 R-F 20K1% .125W A4 R201 |8 [0698-6750 R-F 220K10%
A4 R78 5|0757-0449 R-F 20K1% .125W A4 R202 7 l0757-041¢6 R-F 511 1% .125W
44 R79 6l0757-0443 R-F 20K1% .125W Ad R293 |3 [0757-0433 E-F 5 11Ki%
A4 E80 s5l07e7-0274 R-F 1.21K1% A4 R204 3 |0698-4428 R-F 1,89K1%
A4 R81 510757-0274 R-F 1.21K1% &4 R206 2 |0757-0411 R-F 332 1% .12%W
f4 RE2 5{0757-0274 R-F 1.21K1% Ad R207 4 [0757-0405 R-F 152 1x ,125¥W
Iy R83 slo7s57-0274 R-F 1.21K1% LY K208 |7 {0757-0416 R-F 511 1% . 125W
as R84 4l0598-4073 R-F IML10% . 125W A4 R210 16 |0757-0448 R-F 20K1% 1254
44 R85 410698-4073 R-F 1M10% .125W Ad R21l g [0757-0442 R-F 10K1% .125W
A4 R85 3]0757-0438 R-F 5.11K1¥% A4 R212 3 [0757-0438 R-F 5. 11K1%
a4 RBE- 4|0659R-4073 R-F iMi0% .125W A4 R213 3 |[0698-2438 R-F 147 1% .125VW
Ad RE7 4|0698-4073 R-F IMi0% ,125¥ Ad k214 15 |2100-3350 R-VAR 200 10%
LY K90 8|0698-3441 R-F 215 1% .125W A4 k216 3 10638-3438 R-F 147 1% .128W
L4 RY0 2|0757-0438 E-F 5.11¥K1% A4 R217 7{0698-4125 E-F 953 1% .125W
A4 k91 810698-2441 R-F 215 1% .125W A4 R218 7 [0698-4125 R-F 953 1% .125W
44 R92 g|os3g-0084 R-F 2,18K 1%.125 A4 k213 |5 |0757-0250 R-F 6.19K1%
A4 RS3 9|0698-0084 R-F 2,15K 1%.125 ad R220 |5 |0737-9290 R-F ©.13K1%
n4 RIS 2|o7s7-02839 R-F 13.3K1% Ad R221 |7 [0698-0082 R-F 464 1% .125W
a4 R9% 910757-0434 R-F 3.65K1% A4 R222  |1(0757-0444 R-F 12.1K1%.125W
A4 R100 3|0757-0438 R-F 5.11kK1% A4 R223 g j0757-0442 R-F 10K1% .125W
Ad RIG1 1|0757-0438 R-F 5.11K1% a4 R224 g |o7s7-0442 R-F 10K1% | 125W
A4 R102 g|0757-0434 R-F 3.65K1% Ad R225 6 [0757-0063 R-F 121 1z..25w
ha R103 |4]0757-0405 R-F 162 1% .128W A4 R226 (8 [0757-1001 E-F 56,2 1% .o
hd Ri05 |6|0757-0283 R-F 2Ki% 1254 F Ad R227 |8 |0757-1001 R-T 56.2 1% .5W
A4 R107 6|osas-2150 R-F 2.37K1% 44 n?228 £ |0757-0G06% R-F 121 1% . 25W
4 Ril2 {2|0757-0442 R-F L0K1% .125V A4 R229 )2 6698-4435 R-F 2.49K1%
A4 R113  [9]0757-0442 R-F L0K1% .125W he R230  je Joean-2439 R-p 2.4dKln
a4 ri1s lglog7E7-04e" R-F 10K1% | Lot 4 R232 |2 [2106-3343 R-VAR 100 -+10%
Ad R115  [9jors7-044z R-F 10K1% . 125W ha R237 |0 07570334 BoF SL.L A%
A4 R116 |7(0698-008. R-F 464 1% . 125 hs R240  |212100-3274 R-vak 10K 10%
¥ R117 |7 |0698-008/ R-F 454 1% .125W Al k24l 16 [0638-5180 R-F 2K5% . 125V
a4 nia1 1ilogom-att 100 5% nd R242 |9 l0698-3111 R-F 30 5% 1254
A4 ri4s 11 0698,3115 §_§ 158 5; 'iggg a4 R243 |9 jpE22-3111 R-F 30 5% .125W
a4 R151 | 4|C608-4073 R-F 1M10% . 120W a4 Road 48 (0757-1001 R-F 56.2 1% .5¥
Ae R152 | 4[0698-4073 R-F IM10% | 125W hd Reas 18 0757-1001 ROF 6.2 1% =W
A4 R153 | 4|0698-4073 R-F IM10% . 125W A4 Ref2 |0 075770334 R-F 5L
a4 R154 | 4|0698-4073 R-F 1M10% .125W A4 Ros3 je [2100-3349 B-VAR 100 -+10%
A4 R155 | 4|0698-4072 R-F 1M10% .125W A4 R250 |0 07570554 R-F 511 tn
a4 Ri55  |410608-407 R- %10 :
84 Rier |4loeaa-4073 Bk Tmios ioew ha ul i IC-DUAL OF AMP
A4 RISE | 4|0698-4073 3-F 1M10%  12EW At e T |p2eem0til [C-DUAL OP AMPL
na U3 2 [5981-3008 IC SEALED PKG
na 215 |olosgn 5176 BoF S10 5% | 129W a4 Us 2 [5281-3008 IC SEALED PKG
A4 Ri61 |010699-5176 R-F 510 % .125W ;
na sies lolodao-ai7e RPN b4 VEL |6 |1902-0126 DIO 2.61V 5% .4W
o g o A4 VRS £ 11502-0126 LIO 2.61V 5% .4
na R165 {0{0698-5176 R-F 510 5% . 125W f . : :
A4 R167 |5|0698-5999 R-F 4.7K5% . 1254 Ad VRIS [5 {1902-3127 DIO §.06V 2% . 4W
: : A4 vxaz g |1en2-0202 DI0-ZNE 15V S%
A4 YR23 19 [18c2-0202 DIO-ZKR 15V 5%




6-10

Table 6—3. Replaceable Parts {cont'd)

REFERENCE C|H-P PART DESCRIPTION REFERENCE c{ H-P PART DESCRIPTION
BESIGNATOR D | NUMBER DESIGNATOR |p| NUMBER
Ad VEZ24 El1902~0126 IO 2.61V 5% . 4W AS ai 3li1gs3-0045 ¥STR 2N4035 SI
a4 VER23 Bl1902-3104 DIO 5.62V X . 4W AS a3 2l 1854-0448 ¥S5TE SI NFEN
A4 VB30 |6]1902-0B22 DI0 BV 5% &W A5 Qs 3| 1853-0045 X&TR 2N4035 SI
Ad VR31 |6|im0z-0522 DI0 EV 5% W a5 08 2] 1854~0448 XSTR SI NPN
a4 VvR42 |1|1902-0064 DIO 7.5V 5% .4y 45 Q9 2| 1853-0035 ¥STR SI 2N3908
a4 W3 7|os082-61603 CBL AY-SHLD I AS Q1o 2| 1853-0038 XSTR SI 2N3906
a4 wip o|cs082-61606 CBL AY-SHLG IV AS Qiz 2| 1852-0038 XSTR SI 2N3906
A4 W16 9|08082-61605 CBL AY-SHLD IIT AS 014 2| 1853-0038 XSTR SI 2N3906
A5 015 2| 1853-0038 ¥STR SI 2N3906
a4 W17 9 [08082-61605 CBL AY-SHLD 111
A4 wis |9 |ososo-g1k0s CBL AY-SHLD TTI A5 817 12| 1853-0036 KSTR SI 2N3306
A4 W19 5 [08082-51608 CBL AY-SHLD TIIT A5 019 3! 1853-0045 YSTR 9N4036 ST
E3-0045 STR 2N4038 SI
hd %2 1200-0548 SKT 1C 14CONT i L I Er ReTh o1 SNa00s
Ad 12 1200-0588 SOCRET IC I az2 || 1854-0215 XSTR SI 2N2804
45 08082-66505 BD AY OFFSET AS G26 3| 1853-6045 ¥STR 2N4036 SI
A5 Q27 3|1853-0045 ¥STR 2N4038 SI
AS azs 3|1853-0045 ¥STR 2N4036 SI
) AS 429 3} 1853-0045 ¥STR 2N4036 SI
A5 €1 4161806303 C-7 4.7UF 10V a3 930 {7|1854-0039 XSTR 2N3053 SI
A5 cz 4l 0180-63082 C-7 4, 7UF 10V
AS €3 41 0180-0309 C-7 4.TUE 10V A5 031 7|1854-00238 ¥STR 2N3053 51
AS C4 410180-0309 C-7 4.7UF 10V ac Q33 1l1883-0051 WATR S 4037
A5 €5 8| 0160-4205 C-F .010UF 20% 45 RE 1|1854-0215 ¥STR SI 2N3904
. ) & o A5 Q34 1|1654-0215 ¥STR SI 2N3904
A5 £e 8)0160-4205 C-F .Q10UF 20% AS @35 1[1853-0051 XSTR SI 4037
AS C7 §] 0160-4205 C-F .010UF 20%
A5 °9 3| 0180-C374 C-F 10UF 29V A5 u3s 1{1853-0051 ¥STR ST 4037
AS CLo 3{0180-0374 C-F 10UF 20V A5 Q37 211€52-0036 ¥STR SI 2N3306
AS C11 7] 0i80-0038 C-F 100UF 12V A5 038 »|1853-0038 XSTR SI 2N3306
A5 639 1]1854-0215 ¥STRE SI 2N3304
A5 Cla  1710:80-0033 C-F 100UF 12V AS Q40 111854-0215 KSTR SI 2N3804
A5 C15 gl 0160-4205 C-F .010UF 20%

2 Cl6 91 01p0-4298 C-F .0L0UZ 20% as 04. 1{1854-0215 KSTR ST 2N23904
AS c20 91 0160-4208 C-f .010UF 20% A5 042 1h1854-02i% ¥STR SI 2N38904
A5 Cal 81 0:60-42403 C-F .0L0UF 20% A5 043 1|18E4-0215 ¥STR ST 2N3304

AS 044 14i854-0215 ¥STR ST 2N3904
A5 ca2 8| 0180-0197 C-F 2. 2UF 20V AS Q45 1]1854-0215 XSTR 51 2N3304
45 c23 8[6180-0197 C-F 2.2UF 20V
A Cz4 31 0180-0291 C-F LUF 35V AS Q46 111884-021 ¥STR SI 2N3804
AS cazv 010180-0058 C-¥ SOUF 25V A5 Q47 1{1854-0215 ¥STR SI 2N2904
A5 nas 2|:1853-902¢ ¥STR SI 2N3306
A5 Cra 111901-6040 DIg sI .05A 30V a5 049 1]1854-0215 XSTR ST 2N3504
AS CES 111301-0046 Di0 50, 0%A 30V a5 050 1lig54-0218 XKSTR SI 2N3904
AS CEE 1| 1361-6040 DI0 S1 .05A 30V
nH5 CR10 1118¢1-0040 DIO SI 054 30V As G651 5 l1853-003F ¥STE ST 2N3IA06
5 CRi2 11]1801-0040 Dig 51 .05%4 30V £S GE2 2 |i853-00" ¥STR SI 2N330§
IS 053 2|1853-003 HSTR ST 2M2906
45 CR1Z  }1/1901-0040 DIO SI .0SA 30V Az P 5ligea-0026 WETE 51 5N3906
AS CE26 | 1118¢1-0040 Dig 51 054 39V a3 G55 1]1854-0215 XSTE 51 2N2904
A5 cE2T 11 1901-0040 DIO SI .03A 30V
AS CR28 1] 1901-G04C DIO ST .0%A 30V AC ase ol1252-0035 ¥STR ST 2N2906
AS CR29  11{1501-06040 DI0 5T .05A 30V AS as7 271853-0036 XSTR SI 2N3908
a5 058 11654-0215 XSTR S1 2N3904
As CR30 |1]1991-0040 DIO 81 .0SA 30V
45 CE31 11:1921-0040 LIO SI .054 30V AS kS 410757-0281 R-F 2.72K1%
AR CR3?  {111901-0040 DIO €1 .0%A 30V a5 R6 9i0757-0442 R-F 1CK1¥ .125W
AS TEZ3 11:.901-0040 IO ST .0%4 30V AS R7 G|07RT-0442 R-F 10K1¥ .125W
A5 CE34 14131901-0040 IO 51 .0.4 30V AS RE 2 06a08-4477 R-F 10.5K1%
AS RS 2|oeag-4477 R-F 10.5K1%
a5 CE36 [11:1901-0040 DI0 51 .05A 30V
A5 {R37 1]1991-0040 DIO ST .054 30V AS R10 olosaa-6nes R-F 5. 61X1%
A5 R1l 2|o698-3495 R-F 866 1% .125W
AD MPL O11205-0011 HT-SINK KSTR AG R13 g{0757-0384 B-P 20 1% 2EW
AS MP3 Q11205-00141 ET-8INK HEla IS Rl4 310757-0384 R~F 20 17 .1i25W
AS MFE Q{2205-00:1 HET-SINK KETR AS RiH 0 losas-0085 R-F 2.51K1%
AS MPE oli205-0011 HT-SINK  K:TR
A5 MP26  |0|1205-0011 HT-SINK  XSTR AS ®17 210698-3495 R-F 866 1% .125W
45 R18 1|0757-0452 R-F 27.4K1%
AS MP27 011265-0011 HT-STINK X3TR AS RIS 9 |0757-0442 R-F 10K1% ,1P5W
AG MP28 {0|1205-0011 HT-SINK  XKSTR AS R20 9 [0757-0442 R-F 10K1% . 125V
AS MP29  {0|1205-0011 HT-SINK  XSTR AS R21 g {0757-0442 R-F 30K1% . 125W




Table 6—3. Replaceable Parts {cont’d}

6-11

REFERENCE C| H-P PART DESCRIPTION REFERENCE d H-P PART DESCRIPTION
DESIGNATOR | D} NUMBER DESIGNATOR | DI NUMBER
A5 R22 | 9}0757-0442 R-F 10K1% .125V A5 Ri11 |0l0698-4433 R-F 2.26K1%
15 R23 | 9]0757-0442 R-F 10K1% .125W A5 R112 |2|0757-0346 R-F 10 1% . 1285V
a5 Ro4 | 9lo7s7-0442 R-F 10K1% . 125V A5 R113 |2|0757-0346 R-F 10 1% .125W
A5 ros | slo7s7-0442 R-F 10K1% ,125W a5 R114 |3|0757-0280 R-F 1K1% .125W F
A5 R26 | 2|0698-4477 R-F 10.5K1% AS R115 {1]|2100-3273 R-VAR 2K 10%
A R2T 2l0698-44T7 R-F 10 5Ki¥% AS R116 0{0757-0419 R-F 881 1% .125VW
A5 R28 210688-3495 R-F 866 1% .125W AS R117 18|0698-3152 R-F 3.48K 1%
AS R29 0]0698-0085 R-F 2.51K1¥ A R118  [810698-3152 R-F 3.48k 1%
AS R31 gl0757-0384 R-F 20 1% .125¥ AS R120 | 2,0767-0346 E-F 10 1% . 125¥
a5 R32 g|0757-0384 R-F 20 1% .125W AS R121 |2|0757-0348 E-F 10 1% .125¥
45 R33 2|0698-3495 R-F 866 1% .12%W Ag ngg 2 8;5$-044§ R-E 18E1§ .1§§w
] A Ri 3|6757-044 R-F 10K1X .125W
AS RIS LS S R 2 45 Ri24 | 2|0688-4469 R-F 1.15Ki%
33K 1% A5 R125 | 9|0757-0442 R-F 10K1% .125W
A5 RS2 § 7)0757-0317 R-E 1.33K1% A5 Ri26 |5 |05683-6245 R-F 620K5% .25
A5 553 | 0|0757-0418 R-F 681 1% 125V ‘-
AS RS4 | 2|0698-3437 R-F 133 1% . 125W 85 R130 | 1]|0698-3444 R-F 316 1% .125V
a5 wos | 1]o7s7 0402 AP 110 1% 125w A5 R131 |9 |0757-0418 R-F 619 1% 125V
AE E56 | 210757-0402 R-F 121 1% .125W gg ﬁii% i Ségévgiii §,§ giélﬁéA .
a5 R57 | 3[0757-0420 R-F 750 1% 125V -
ae ST | 3|9rer 0asa B T i AS Ri34 {4]0757-0398 R-F 75 1% .125V
a5 REG | 10757-0452 R-F 27.4K1% Ac 2135 |alo6ag-4367 R-F 20.5 1%
. AS R136 |6[2100-3351 R-TRMR 500 10%
AS REC | 60757-0978 R-F 95.3K1% AS R137 |6(0757-0407 R-F 200 1% .125W
AL RBL | 1|0757-045¢ R-F 27, 4k1% A5 R138 |8 |0757-0442 R-F l0K1% . 125
o e 18 R e R-T 2pRln 1o A5 R139 | 4[0757-0405 R-F 162 1% .125W
AS RES | 9|0757-0442 R-F 10K1% . 125V A5 R140 |9 [0787-0442 R-F 10KiX .125W
45 Rs6 | 9[0757-0442 R-F 10Ki% . 126V AR be S b e AP
AS 267 | 9]0757-0442 R-F 10K1% .125W e nias o lorero0ais R sal 1% 15w
AS k63 4|06958-3455 R-F 261K1% .125W A5 Ri44 | 1(0757-0452 R-F 27.4K1%
AS RES | 610757-0455 R-F 100K1% . 125V Ak Ln
A5 R70 | 6|0757-0443 R-F 20K1% .125W as n1s5 |a|0698-0084 T 2 1BK 1% 125
: R14E 598-4482 -F 15.7K1%
AS R7L | 3[0757-0470 5P 162K 1% 125 a2 A A gf&Aégl;KngIESW
AS R72 3]0757-0454 R-F 33.2K1%. 125V A pias |7 [F100-3332 B-VAR 1K .SW
AS R73 6|0757-6449 R-F 20K1% .125¥ AE ri4s |2 |0s98-2156 R_T 14.7K1%
A5 R74 | 7[0698-0082 R-F 464 L% . 125W S
- — N =
AS R76 | 7(0698-0082 RF 464 1% L1259 A5 R150 | 7]0757-0416 R-F 511 3% .125W
AS R76 | 7[0698-0082 R-F 464 1% . 125W s RIS1 1 070757-0394 R-F 51.1 1%
e BT 1 Llo9e7-0345 RN A5 Rib2 | 8|0757-0442 R-F 10K1% . 125W
Ao S L A e RE e A5 R163 | 7]0757-0416 R-F 511 1% .125W
A2 RS S loret 0346 I isew 45 R154 | 6|0757-0069 R-F 120 1% . 25W
A5 R8O | 712:00-3352 R-VAR 1K .5¥ AS Ri55 | 8l0638-2558 R-T 4.02K1%
A5 re1 | 7le100-3352 R-VAR 1K .5V a5 R156 | 810695-3558 R-T 4.02K1%
AG Rg2 | 6|0757-0283 R-F 2K1% . 1259 F a5 R157 | 6[0757-0407 R-F 200 1% .125W
45 ®R3 | 6[0757-0283 R-F 2(1% .i25W F A5 R158 | 0]0757-0401 R-F 100 1% . 125W
85 Ra4 | 8 (0698-3558 R-F 4.02Ki% A5 r159 | g lo757-0442 R-F 10K1% .25
a5 Ras | 7 |os9s-0082 R-F 464 1% .125W
85 R160 |8 |0757-0433 R-F 3.32K1%
As RS6 | 7[0668-0082 R-F 464 1% .125¥ I K161 [8]2100-3353 R-VAR 20K .5V
AB Re7 | 110£38-3155 R-F 464K 1%,125 AS RiE2 |2|2100-3274 R-VAR 10K 10%
a5 Reg | 7 |0698-3226 R-F 6.43K1% A5 R163 |9 |0757-0442 R-F 10K1% . 125%
A5 Rg9 | 8[0757-0433 R-F 3.32K1% A5 R164 |6 |0757-0712 R-F 90,5 1% .25W
a5 Ro0 | 7 |o7s7-0200 R-F 5.62K1%
25 R185 |9 |0757-0997 R-F 39.2 1% 1/2W
As Ra1 | 1logcg-4442 R-F 4, 42K3% a5 K166 |9 |0757-0442 R-F 10K1% .26V
&5 Raz | 6 |0757-0443 B-F 20K1% 125 55 Ri67 |8 l0757-0442 R-F 10K1% . 125W
a5 R53 | 6 [0757-0449 R-F 2OKiY . 125W A5 Ri69 |5 [0757-0290 R-F 6.19K 1%
AS 594 | 3 |0757-0280 R-F 1K1% .125W F As R169 {5 [0757-0250 R-F 6.10K1%
AS ROE | 8(0757-0417 R-F 562 1% .125W
A5 R170 |8 [0757-0290 R-F 6.19K1%
A5 R97 | B 07H7-0417 R-F 562 1% .125W A5 Ri71 |1 [2100-3207 R-VAR 5K 10%
45 Ri02 | 3 |06g8-4428 R-F 1.GOK1% 45 R172 |1 |2160-3207 R-VAR 5K 10%
85 R103 | 3 |06G2-4428 R-F 1.B9K1% as R173 |3 [0698-243€ R-F 24.9K1%
85 R104 | 6 0757-0449 B-F 20K1% . 125V A5 R174 |3 [0698-4486 R-F 24.9K1%
a5 R105 | 6 |0757-0443 E-F 20K1% . 125W
45 R175 |3 D757-0438 R-F 5. 11K1%
A5 R106 | 8 [0757-0417 R-F 552 1% L 125W a5 R176 |9 0757-0442 R-F 10K1% . 10%w
45 R107 | & [0757-0417 R-F S8z 1% 125 A5 R177 |6 prs7-04a7 R-F 200 1% i W
45 Rlce | 2 17570346 R-T 10 1% 125V 25 RL78 |9 07570442 R-F 10K1% . 125W
A5 R108 | 2 [0757-0346 R-F 10 1% . 125W 45 R176 |6 [0757-0407 R-F 200 1% . 126
25 R110 | 0 [0698-4423 R-F 2. 26K 1%




Table 6—3. Replaceable Parts {cont'd)

REFERENCE ClH~P PART DESCRIPTION REFERENCE C|H-P PART DESCRIPTION
DESIGNATOR D| NUMBER DESIGNATOR D| NUMBER
a5 R180 21 0698-3156 R-F 14.7TK1% AG 08082-61601 CBL AY-XFMR
as Rig: |1|0757-0428 R-F 1.62K 1%
AS Riga g1 0757-0278 R-F 1.78KLl% AB IJ1 5| pgOB2-26506 BD PC
AS R183 j8|0698-3558 R-F 4.0°K1%
A5 R184 |9|0757-0442 R-F 10K1% .L125W A6 T1 4] s080-0984 XFMR-POWER
A5 R185 B[ 0757-0407 R-F 200 1% .125W AB ¥i 6| 1251-0333 CONN PC 20CONT
AS R186 |9]0757-0442 R-F 10K1% .125W
a5 RI87 |9]0757-0442 R-F 10K1¥% .125W
AS R188 |3[0757-0438 R-F 5.11K1%
A5 R189 |610757-0407 R-F 200 1% .125W -
AS R18¢ |6|0757-0455 R-F 100K1¥% .125W
AS R191 |6|0757-0485 E-F 100K1% .125W
A5 Ri32 |8{0757-10924 R-F 1.47K1% A8 08082-66508 BD AY AMP BUFFER
A5 R183 13| 0698-3446 R-F 383 1% .125W
AS R154 }o0l0698-3435 R-F 38.3 1% Ag c1 4| 0160-3470 C-F _01UF S0V
AS R195 |9 0757-0418 R-F 619 1% .125W Ag €2 s 018021746 C:F 15U 23y TA
: a8 £3 4{0160-3470 C-F .01UF 50V
AB R196 |9} 0757-0442 R-F 10K1¥ .125W - -
; A8 £4 5{0180-1746 C-F 15UF 20V TA
A5 R197 1310757-04232 R-F 5, 11K1% AS s 40160-3470 6-F _01UF Bov
AS 1198 |8l 0638-0083 R-F 1,96K1X :
a5 7198 |a9lo7s7-0442 R-F 10K1% ,125¥ 48 s 210160-3470 C-F _01UF 50V
AS 8200 |8 0757-0441 R-F 8.25K1% ne ca alo180-3410 Cop o oinE Soy
2 Y Y] ca 410160-3470 C-F .G1UF 50V
AS E201 }3}0757-0438 R-F 5.1iK1% - _
7 ag €10 4]0160-3470 C-F .01UF 50V
AS R202 |8los3s-co83 R-F 1.96K1% As Cit 410160-3470 C-F _01UF B0V
A5 R203 |8]|0757-0442 R-F 10K1% .125W :
A5 R204  10/0696-3435 R-F 38.3 1% a8 CRL | 7[1901-0533 DIO HOT CARR
a5 R205 [3!0598-3445 R-F 383 1% .125W hs CRe T13901-0533 DIC HOT CARR
3 § . A8 CR3 7(1901-0533 D10 HOT CARR
AS Ra06 193 0757-1094 R°F 1.47K1% A8 CR4 | 7]1801-0533 DIO HOT CARR
AS R207 |0} 0757-0500 R-F 30.1 1% .25W
A5 R208  |7]0638-3440 R-F 196 i% .125W _
e 2508 |8l a5eaoaan RFS11in AB MP1 2(1260-0364 CONNECTOR LEAD
A5 R210 2l 2100-3349 R-VAR 100 -+10% AB Rl 8 0698-5174 R-F 200 5% ,12%W
A5 K2:i1 13| 0632-3438 R-F 147 1% .125W A8 R2 4:0688-4411 R-F 140 1% . 125W
45 R2i2  |3|0B98-3438 R-F 147 13 .125W A8 R3 510757-0274 R-F 1.21K1%
AS R213 |2|2100-3274 R-VAR 10K 10% AB R4 310757-0280 R-F 1XI% .125M F
45 R214 [6{0757-0283 R-F 2K1% ,125W F AB R11 310757-0280 R-F 1K1% .126W F
AS 215 |1 0757-0452 R-F 27.4¥1% A R12 510757-0274 R-F 1.21K1%
a5 R2E ilo7s7-0asz R-F 27.4K1% AB R15 410698-4411 R-F 140 1% 1254
A5 R217 ol2100-3355 E-VAR 100K A8 R16 5:2100-3350 R-VAR 200 10%
45 Ro18 |Gl 0vRT-0723 R-F 365 1% . 254 A8 RL17 2 12100-3349 R-VAR 100 -+10%
a5 R229 ol o757-0394 R-F 51.1 1% A8 R19 0 |0698-51786 R-F 510 5% | 12&W
A5 R22i  |s|evsv-n723 R-F 385 1% 25W AB R20 8 [0698-5174 R-F 200 &% ,12%W
I R222 21 0757-0388 R-F 30.1 1% AB R21 6 [0698-518&0 R-F 2K5% ,125W
AS k227 alogg8-2152 R-F 3.48¢ 1% A8 RZ22 6 |0898-5180 R-F Z2K8Z%Z .12%VW
AS E224 |0{0757-0401 R-T 100 1% .125W A8 R23 410757-0273 R-F 3.01K1x
A5 Re25 10| 0757-04014 E-F 100 1% .125W
A8 R24 410757-0273 R-F 3.01K1¥%
AG RI30 2l2100-3574 E-VAR 10K 10% AS R25 5|0698-23381 R-F 150 5% 125w
AS R231 8l oegr-3152 R-F 3.48% 1% AS RZ26 5 |0698-3381 R-F 150 5% . 125W
as R13 110757-0387 R-F 27.4 1x
45 Ui TH1826-01114 IC-DUAL OF AMPL 48 Ri4 110757-0387 R-F 27.4 1%
&5 e Tii826-0111 IC-DJAL 0P AMPL
A5 K 7| 18260111 IC-JLAL OF AMPL A8 U1 4 15081-3027 ic
As U4 7TL1826-0111 IC-DUAL CF amel, IR et ey -
AS us 7/ 1826-0111 1C-DUAL OF AMPL
AS ug 7| 1828-0111 IC-GUAL 0P AMPL
a5 u7 701826-0111 TC-DUAL 0P AMPL
A5 us 7[1826-0111 IC-DUAL CF AMPL
AS U3 7| 1826-0111 1C-DUAL OF AMPL
A5 V10 7| 1826-0111 1C-CUAL 0P AMPL
&5 VR3 3{1902-3268 DIO 26,1V 5% .4¥
AS VR24  |6]1902-0184 DIO 16.2V 5% .4
AS VR25  |7|1502-3139 DIO ZNR &.25V 5%
A5 VR3S  [3{1302-0579 DIO 5.11V 5% 1W
A5 W 5|5081-1957 CBL RB 14C 191MM
A5 We 4{5081~1356 CBL KB 16C 1B5MM |
AS N4 611200-0588 SOCKET IC !
— —— n ﬁ ~ Y
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Table 6—3. Replaceabte Parts {cont'd)

REFERENCE C} H-P PART DESCRIPTION

DESIGNATOR D} NUMBER Table 6—4. Schematic Diagram Notes

A9

AZ CR1
AS CR2
A9 CR3
A9 CR4
A9 CRS
A9 CRE
AS CR7
49 CR8
A3 CR9
AS CR10
A3 CR11
A8 CR12
A9 CR13
A3 CR14
A9 J1
AS J2
&9 K1
A9 K2
a9 K3
A9 K4
A9 L1
A9 L2
A9 L3
A8 L4
49 LS
AS L6
A3 L7
AS L8
A9 R1
A3 R2
AS R3
A9 R4
A9 RS
49 R6
A9 R7
A9 RB8
A9 RS
A8 R10
49 R11
AS R12
49 R13
A9 Ri4
AS R15
A9 R15
A9 R17
A3 R18
AS R1S
A9 R20
a3 R21
A9 R22
A9 R23
A9 Ra24
AS R25
a3 R26
AS w9

[ el el ol

N

=~ =]~ 0Wa; Moo oo [S

=1 =1 =] =~}

W AW

[l s el vs) [eale s elralon)

08082-66503

1901-0040C
1901-0040
1901-0640
1901-0040
1901-0040

1901-004¢
1301-0040
1904-0040
1801-0049
1901-0040

19¢1-0040
1901-0040
1301-0040
1301-0040

1250-0835
1250-0835

0490-1034
0490-1034
04590-1034
0490-1034

9100-0346
910003456
9100-0346
9100-0346
5081-1973

5081-1973
9140-0118
8140-0118

0757-0284
0757-0284
0757-0284
0757-0284
0698-4377

0698-4377
0698-4406
0698-4406
0698-44086
0698-4406

0757-0706
0757-0706
0757-0398
0757-0398
0757-0384

0757-0384
07570384
0757-0384
0757-0433
0757-0433

0757-0433
0757-0433
0757-0337
0757-0337
0757-0337

0757-0337
5081-1959

BD AY ATTENUATOR

DIO ST .G5A
DI0 51 .05A
DIC SI .054A
0DIO0 SI .05A
DIO SI .05%A

DID SI .054
D10 SI .05A
DI0 81 .05A
DIC SI .05A
DIO SI .05A

DIO SI .05A
DIO SI .CG54
DID SI .05A
DIG SI .05A

JACK RECEF
JACK RECEP

RELAY 12V
RELAY 12V
RELAY 12V
RELAY 12V

COIL FXD
COIL FXD
COIL FXD
COIL FXD
INDUCTANCE

INDUCTANCE
COIL~-CHCKE
COIL-CHOXE

i50 1%
150 1%
150 1%
150 1%
37.4 1

DUb:Jbld'SU';U

37.4 1
115 1%
115 1%
115 1%
115 1%

1
it thdn e m

3

'JU'JU':?UUbU

51.1 1%
51.1 1%
75 1%
75 1%
20 1%

]

';dbd‘::dbd‘x
trj g e P

1

20 1%
20 1%
20 1%
3.32K1%
3.32K1%

3.32K1%
3.32K1%
432 1%
432 1%
432 1%

el ’JU'Jﬂ‘I”JUhiJ | b oo T T
1 mimyrgdty e b

432 1%
CBL RB 16C

30V
30V
30V
30V
30V

30V
30V
30V
30V
30V

30V
30V
30V
30V

STRAI
STRAI

.54
.54
.BA
.5A

3BEAD

3BEAD
500UH
500UH

. 125w
L125W
.125W
.125%
“

4

.125vw
L1258y
L1254
L1258V

. 25W
. 25W

L 125W
. 125V
L125W

L 125W
. 125W
.125W

.25W
.25W
.25¥
.25V

210Mm

r—

L -

- =/

R |

]

D

——

Front panel nomenclature

Rear panel nomenclature

Primary signal path

Feedhack

Ground

Part of

Factory selected

\[

2-Input NAND gate

3-input NOR gate Signal Schematic

number number

—l —

Schmitt trigger

Connections between Schematics:

_ﬁ

L
Y

Coaxial Connector
Bolt down cable bush

Coaxial Connector
bulkhead mounted.

Printed circuit board edge
connector and socket {X5)
with pin number (2}.

931 Indicates wire colour using
resistor colour code.

Signal
number
e e — —— }- s, H
Schematic

number

These references on a signal
leaving @ schematic diagram:
indicate the signal destination:
The circle contains the signal
number and the square contains
the number of the schematic
to which that signal goes.

U

These references on a signal
entering a schematic diagram
indicate the signal origin.

The circle contains the signal
riumber and the square contains
the number of the schematic

on which that sigral originates
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R&
1
f by
~ | o
-d — 1
| c15 & Us
x I
d ! 3
n o @ - a9 -
glo S Cl T | ‘ .
Circuit  Component ) . | L
side side 28 &’ﬂﬂ ” ;:
A A —) see Eex = =
1 141 1 [
8 2 — “ 5
c 4 _— I
]
[
D 4 i
£ 5 } |
F 6 | -Rl3 - J):.
A : @B 5
13 v 8 [N R o B
J 8 o ! .o C GRS
K g I | 25553 & - Rlzc-% C—Rnu -
| [ - - -CR4 -
L 0 r D | Telge gy =
M 1 ve
\ f
N 12 |
P 13 )
R 12 v
) R 87 TRIG. OUT
s 15 ) 1sis) 08V
® [ndicates pin 1
REF GRID | REF GRID GRID | REF GRID| REF GRID GRID | REF GRID{REF | GRID
DESIG | Loc | DESiG | LoC LOC |DESIG | LOC | DESIG Loc Locc | pesig| Loc {pesigfLoc
c2 €2 c27 F-4
c3 £3 | ca28 F-4 E-4 o1 | J2 RE D2 F-4 R59 | G-a :;g ig
ca E-3 c29 D-4 E-4 a2 -3 R6 E-4 F-4 R60 G-4 RE1 F'3
cs p-3 | cao -3 -3 Q3 F2 | gy D-4 F-4 RET G4 | poy  F3
cE o4 | c31 I-3 L-3 Qa E-2 R& D-4 F-4 RE2 G5 | a5 a5
c7 F.3 | caz c-4 F-5 o5 k2 | me D-4 F-4 R63 G5 [ 2oy R
co F-4 ¢33z c-4 F-5 Qa6 K-3 R10 i-3 D-3 R64 L-3 Ra4 G'4
clo Fa ] C34 F-3 F-5 Q7 L-3 R11 1-3 c-3 R65  E-3 8 E'2
c1 G3 | c36 F-2 F-3 as -3 R12 -3 5.3 R66  E.3 :82 E-2
ci12 G-3 €37 F-2 F-3 (0] F-2 R13 1-3 D-3 R&7 D-3 R87 Di—5
c13 G-3 | cas K-2 F-2 Q10  E-4 R14 1-3 D-3 R68 D3 | coo Fe
cl4 H-3 c3g9 K-2 F-2 Qi E-3 R15 F-3 D-3 REG9 -3 RO F72
c15 nz | cao »5 F3 Q12 E3 | mis F-3 D-3 R70 42 | Rad &3
ci6 ca cal F-3 E-4 Q12 E3 A17 K-3 p-3 A71 1-2 s1 £-5
c17 o4 | ca2 D-2 E-4 Ql4  E-2 R18 K-3 p-4 R72 12 u1 F-d4
c22 D4 | CR1 L-3 F-3 Q17  E-2 /18 K-3 D-4 A73 42 u3 -2
c23 €3 CR2 G3 G5 Rt 13 R19 c4 D-a R74 D3 | ya 12
c24 €4 CR3 13 F-3 R2 J3 R19 c-4 D-4 R75 E-3 us K.2
Cc25 F-5 CRa E-4 F-3 R3 J3 R20 0-4 G-5 R76 F5 | wio G3
c26 G5 | cRs E-4 B-4 R4 J-3 R20 D-4 G-5 R77  F-2 W19 H-4




6—15

NOTE
1, PINS ARE NUMBERED AS FOLLOWS:
1 8 1 7
TOP TOP
18 2 14 a

2. PIN 1 15 IDENTIFIED IN ONE OF THE FOLLOWING WAYS:

i T
" - ™

PIN1 PIN 1 PIN 1
PIN1

MARK ON CASE CUT-AWAY CuT-QuUT SCRATCH
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10¢

— —43
Q10c
{Q11c is
lement}
comple — 50
100ns/Div
— =175V
— =205V
100ns/Div
— -0V
U111 — —os3v
100ns/ Div
Q — —ov
U2-g
{(U2-8is
complement) — —0.6V

100ns/Div
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B C

Comp.Circ .
Board A4 — Output Board Layout side side
I [ ! A 1
! ey 20 %8 2
2 5838 ¢ 5 —
o S D) 1 —R20 -
Tl rzszs B ¢ J s R43 I . 3
I [ trorrr cH: o css [ — 4
o | -RB7- _(Ri1- P! - i
Meg 2 22l o &1 4 a5 O ~<R¥- <R @ <, 09 ra- “RB - e g c— S
mRN_l_jg - oy ey m&, i, ¥ oo , =—R23- - -z ot
SR &L Tegh oo |y I I afdeB & 5 - Cé oo & CF 6
U x - 2 ¥ ab | #C L i U I @ -RE - ', 1
R N el 09 o) wphe 2 ! PP -3 C—H 7
v é“ Z Cl2 - pg - - RSI - s
[ — B = 8 o¥ FF A - - -RD - o —_
2 LcH 4 T cror - R2 - - Rl - i 8 9
N . FRAME |y vz |.01- -RD- R . cpo Eod —1 )
l - ¢ e @) — w0 - e M 1
us NO L —cr3 -
& ) . -R83 - L, TR® - | C—iN m
2\ | i - - 37 - c? cns P 13
3] RCH |e - '@ c® | G
= [ & -cr8 -CR4 - .
l L1s Y : RE3 - a2 0 ¥ L3 S A
. 2x WIRE - . 0': ! - - -R4l - [ 15
PR L8 g4 “RE- —Reg - l —r s
an® o .8 ! ‘fﬂ,‘] —CREB-  _pypo- —w o
Q0 4 T & ] @ h -R67 = ~ RG99 — v 18
S0 | I o —CRI3- =R - —R101 - G
[ -5 A - RE8 -CR9 - =R7l -  _ppy—
I - - ~RE8 -~
1 I I x|
| =~ | -R90 - —RO4 —
w T - cu“ va R57
-RST = _eap - c29
o - R59 —-CO%- ~R93 - - R106 - -8_ ~RE2 = -%R.'g -
I . X2 R2M, €n- - 17 - -Rrgy - -CRI - -—RW7- &
® ndicates pin 1 |
See Service Sheet 2c See Service Sheet 2a
REF GRID |REF GRID |[REF | GRID |REF REF REF REF | GRID |REF GRID |REF REF REF REF GRID |[REF
DESIG LoC |DESIG|LOC |DESIG|LOC |DESIG LOC LoC DESIG DESIG DESIG| LOC |DESIG|LOC |DESIgLOC |[DEsIG| Loc |peEsic DESIG| LOC [DESIG
Qr2 R20
c21 c.2 ca1 E-4 c113 c-2 | CcRr11 B-2 F-3 Q73 R21 R41 K-3 R66 R9OO R117 E-2 R188} F-5 ! R211 E-2 R252
c2z2 c2 cB2 E-4 |[cCl14a D4 |CR12 G-2 F-2 Q74 R22 R41 H-3 RG7 Ra1 R141 F-2 R189 F.4 | R212  E-2 R253
c23 c-4 €83 F-4 |C115 D2 | CRt3 G-2 G-2 R1 R23 R43 1-2 RG8 Ro2 R146 F-3 R190 F5 [R213 E-4 R260
c2s c-4 c8s F-4 ci18 H-2 | CR1iS H-2 F-2 R2 R24 R44 K-4 RE9 RO3 R151 G2 R191 F-4 | R216 E-2 u-2
C26 E-2 [of:153 E-2 c119 K-3 | CR16 1.2 G-3 R2 R25 RA45 K-2 R70 R94 R153 G-2 R195 E-4 |R218 c-4 u-3
c2¢9 E-2 fof:¥] F-2 c120 H-2 | CR17 J1-3 G-2 RZ R26 R46 K2 R71 RIS R154 G3 R196 E-4 [R219 c2 u-4
€30 L-3 cas F.4 fci121 H-4 | CR18 J3 G-2 R8 R27 R47 K-4 |[R72 RO8 R158 F-2 R197 E-5 |R221 c-2 u-s
€32 L-3 c90 G-3 fc122 4.2 |CRig H-4 c-5 - R R29 R48 K-4 |R786 R99 R159 F-2 R398 H-3 [R222 D2 U6
C386 D-2 ca 1-3 c123  H-4 | cRze G-4 K-3 G-3 R10 R11 R51 K-2 [R78 R100 R161 F-2 R19% H-3 |R223 D2 ue
cac F-4 co2 H-4 [ CR1 K-2 | CR21 H-4 J-2 G-3 R11 R31 R53 F-5 R79 R101 R165 G-2 R200 F-5 |R224 D2
c41 F-4 C93 H-4 | CR2 L-3 [ cR22 E-4 4-2 G-3 R12 R3z RS54 F-4 R80 R102 R168 F-2 R201 F-4 |R225 D-2
caz2 G-4 co4 H-5 | CR3 J3 | CcR23 E-2 J-2 G-3 R13 R33 R65 H-3 | R8&1 R103 R169 G-3 R202 F-3 |R226 D4
ca7 E-4 c95 1-2 CcR4 K-3 | CR24 c-3 1-2 F-3 R14 R34 REG G-4 R82 R1086 R170 G-2 AR203 H-2 |R227 D2
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Board AB — Buffer Amplifier Layout
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CAUTION
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POISONOUS
WEAR GLOVES WHEN]HANDLING.
b STORE SUBSTRATE IN CLO$ED CONTAINER

MP23 ué us

CAUTION
Ensure U5, UG are
oriented as shown

NOTE: Disregard poisonous
materials CAUTION on MP23,
(Beryllia is non-toxic when solid
and in fired ceramic). Risk lies
in breathing particles. This Js
only possible it the substrate is:

1. ground with a very hard
abrasive
2. heated to B00%C in damp air

Neither procedure is necessary
and both must be aveided,

ue

NOTE
1. PINS ARE NUMBERED AS FOLLOWS:

TOP

2 PIN 7 IS IDENTIFIED IN ONE OF THE FOLLOWING WAYS:

T G e

PIN 1 PIN 1 PINT

MARK ON CASE CUT-OUT CUT-AWAY

\

PiN 1
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REF GRID |REF GRID [REF GRID | REF GRID | REF GRID | REF GRID | REF GRID | REF GRID | REF GRID | REF GRID| REF GRID [REF |GRID |REF GRID | REF GRID | REF GRID | REF GRID
DESIG | LOC DESIG | LOC |[DESIG | LOC | DESIG| LOC DESIG | LOC | DESIG] LoCc | DEsig|LOC DESIG | LOC DESIG| LOC DESIG| LOC | DESIG] Loc |DESIG|LoC |DESIG] LOC |DESIG|LOC DESIG [LOC DESIG | LOC
CR 37 F2 R115 K-5 |
c1 G-3 | CR3 K-4 CR36 K-3 | Q30 8-4 Qag F-3 1 R1s G-4 R52 H-5 | RrY2 K-2 RI1 K-4 | Ri118 )5 R139 c-4 |R158 D-2 | A178 F-3 | R197 c-4 R215 B-4 us D-3
c2 H-3 | CR4 G-5 [o}] G-4 | Q31 c-3 Qaso E-3 |R17 G-4 RG3 H-5 | R73 K-2 RS2 J-4 | R117 H-4 R140 c-4 |R169 D-2 | R179 F.3 1 R198 c-4 R216 F-2 uo c-2
c3 H-3 | CR6 1-3 Q3 H-4 | Q32 8-3 Qs1 E-3 |R18 H-3 R64 H-5 | R74 -2 RO3 J4 | RIS c-5 R141 D-4 |R160 D-2 | R180 F-3 | R199 D-4 | R217 E-2 uio D-5
c4 G-3 | CR8 H-3 Qs G-2 | 033 E-4 Q52 C-5 |Rig H-3 RE6 G-5 | R75 H-2 R94 K-41 R120 1-5 R142 D4 |R161 D-2 | R181 F-3 | R200 D-4 | R218 c-4
cs I- CR10 J-3 a8 H-2 | 034 E-4 Q53 C-5 |Rrz20 H-3 RS56 H-5 | A78 J-3 RO6 -4 | R121 K-5 R143 D4 |R162 D-2 | R182 F-3 | R200 D-4 | R220 B-6
ce H-2 CR12 J-2 Q9 +5 aszs Cc-3 Qs4 c-4 | g2 H-3 R67 H-5 | R?? 1-3 RO7 J4 | R122 1-4 R144 c-2 R164 D-2 R183 F-3 | R20 D-4 R221 B-5
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c27 E-4 CR35 D2 Q29 J-5 Q48 F-3 GRE H-4 | AB1 H-5 R71 K-2 | RaO J-4 R114 1-5 | R138 C-4 R157 c-2 |R177 F-4 | R196 c-4 | E214 E-3 U7 F-4
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SECTION 7

BACKDATING

7-1 INTRODUCTION

7-2 This section contains backdating information
which adapts this manual to instruments with serial
numbers lower than that shown on the title page.

7-3 Changes are listed in the serial number order
that they occured in the manufacture of the in-
strument. However, in adapting this manual te an
instrument with serial number lower than that
shown on the title page, apply the changes in re-
verse order. That is, begin with the latest change
that applies to the serial number in question. Table
7-1lists the serial numbers to which each change
applies. Where changes to components occur, alter
the associated schematic and layout diagram as
necessary.

Table 7-1 Manual Backdating Changes.

Serial No. Changes
1410G00145 and lower fto 23
1410G00170 and lower 2to 23
1410G00270 and lower 31023
1410G00300 and lower 4 to 23
1410G00315 and 1ower §to 23
1410G00350 and lower 6 to 23
1410G00390 and lower 7 to 23
1410G00430 and lower 8 to 23
1410G00500 and lower 9 te 23
1635G00515 and lower 10 to 23
1635G00560 and lower 1t to 23
1635G00575 and lower 2t0 23
1635G00775 and lower 13 to 23
1635G0O0795 and lower 14 to 23
1635G00905 and lower 15 to 23
1635G00925 and lower 16 to 23
1822G01045 and lower 17 to 23
1822G01205 and lower 18 to 23
1822G01230C and lower 19 to 23
1822G01735 and lower 20 to 23
1822G02125 and lower 21to 23
1822G02275 and lower 22 t0 23
1822G02845 and lower 23

CHANGE 1 {1410G00145 and below)

AQ R23, 24, 25, 26 are replaced by a wire link.
Amplitude switches Si0A, S12A {Schematic 4) are
connected to -10 V (instead of -25 V as in later
models). A9 K1, 2, 3, 4 are of different type but
may be replaced by relay part number 0490-1034
(see AQ parts list) used in later models. The foltow-
ing components are different from those in later
models:

ABCR3 1902-0025 DIODE ZNR 10V
ABR58-63  0757-0442 R-F 10K 1%
ABRB2 0757-0440 R-F 7.5K 1%

CHANGE 2 (1410G00170 and below)
Change frame parts list to read:

Fi 1400-0084 FUSE HOLDER
S6 3101-0124 SW P-BTN SPST

Change A4 parts list to read:

CR17,CR18 1901-0533 DIO HOT CARR.
R204 0767-0283 R-F 2K

CHANGE 3 (1410G00270 and below)
Change frame parts list to read:
F1 2110-0464 BCDY FUSE

Delete the following from the frame parts list:

F1 1490-0090 WASHER NEOQPRANE
F1 2180-0054 WASHER LOCK

F1 2110-0467 NUT HEX. MET

F1 2110-0465 FUSEHOLDER

CHANGE 4 (1410G00300 and helow)

Change A4 parts list to read:

(of] 0160-4030 C-F 820 PF
C13 0160-4030 C-F 820 PF
R2 0757-0279 R-F 3.16K

Ri7 0757-0279 R-F 3.1€K




CHANGE 5 {1410G00315 and below)
Change AS parts list to read:

R-F 7.15K
R-F 4.87K

Rasg 0698-4471
RSO 0698-4444

CHANGE 6 (1410G00350 and below)
Change A5 parts list to read:
Ri64 0757-0400 R-F 909

CHANGE 7(1410G00390 and below}

Change A5 parts list to read:

CR3 1902-3256 DIO BKDN 23.7Y
R4 0767-0273 R-F 3.01K
R142 0757-0273 R-F 3.01K

For these instruments, R142 did not have a factory selected
value,

CHANGE 8 (1410G00430 and below)

Delete the foliowing components from the A5 parts list,
schematics and component layouts:

CR23, CR37, R224 and R225
CHANGE 9 (1410G00500 and below)
Change frame parts list to read:

MP7 08082-00203 PANEL REAR
s 3101-1609 SWITCH DPDT DUAL

Page 6-33, change diagram to read:

TR =
lUDQ?D] U

|
!
120/ 240 |
i
|
I
|
!
t
i
\
\
|
‘
|
|

o
S17 S04

—astbb
100/120
F1
- 2200240 j
i I
(R S pagy N
1
oL 902
| + < .
| E — E'N
I

FL
LINE INPUT CONNECTOR AB 11

AND RF FILTER COMBINED

Page 2-2, replace Figure 2-4 content by:

220 220 220 220
240 1 240 J 240 240
I | ] [ I I ! I
o
100 100
wov | 120V ’ 220v \ 240V \

CHANGE 16 (1635G00515 and below)

Change the A3 parts list to read:

L2-L% 9170-0029 CORE SHIELDING BEAD
L&-L10 8170-0029 CORE SHIELDING BEAD
L15-119 9170-0029 CORE SHIELDING BEAD

L24,L26 9170-0029 CORE SHIELDING BEAD

Change the AS parts list to read:
L5L6 9170-0028 CORE SHIELDING BEAD
CHANGE 11(1635G00560 and below)

Delete the following from the frame parts list:
MP33, MP34, MP35, MP36

CHANGE 12 {1635G00575)
Change the A4 parts list to read:

R-FXD 2K 1% .125W
R-FXD 2K 5% .125W

R47,R106 0757-0283
R241 0698-5180

Delete the following components from the A4 parts list,
schematic and component layout:
L30, L31, R242 and R243

CHANGE 13 (1635G 00775 and below)
Change A3 parts list to read:

R5,RER87  2100-2788 R-VAR 4.7K



CHANGE 14 (1635G00795 and below)

Delete A2 R31 trom parts fist, schematic and component
layout.

Change AS parts list to read:

Ri65 0698-5890 R-F 38 OHM

CHANGE 15 (1635G 00905 and below)
Change A2 paris list to read:

ci1s 0180-0374 C-F 10 UF 20V
CHANGE 16 (1635G00925 and below)
Change frame parts list to read:

w2 08082-61602 CBL AY PWR SHLD

Change schematic 5 as follows:

8
TO S17 A6T
90 1
o— J
S1 — 3
1t 990
L
1y 0
A=
]
c— '
' ' Qe
-~ L oo

240v..0
220V
120V

oov

S [ ]

TO FLI(N)__908

CHANGE 17 (1822G01045 and below)
Change frame parts list to read:

MP7 08082-00204 PANEL REAR
Add the following parts to the frame parts list;

FL1 9135-0035 FILTER LINE
51,52 3101-2288 SW SLIDE

CHANGE 18 (1822G01205 and below)
Change A4 parts list to read:

€18,C20 5080-1087 CAP SELECT
Ci7,c18 5080-1088 CAP SELECT

CHANGE 19 (1822G01230 and below)
Change frame parts list to read:

MP4 08015-04103 COVER BOTTOM

CHANGE 20(1822G01735 and below)

Delete L13 fromthe A3 parts list, schematic and component

layout.
Change the A4 parts list to read:

R1G3 0757-0407 R-F 200
R208 0757-0424 A-F 11K

Replace YR42 with R208 on A4 parts list, component layout

and schematic.
R209 0757-0428 RA-F 1.62K

Change AS parts list to read:

cz2z2,c23 0160-4209 C-F .01UF

CHANGE 21 (1822G02125 and below)
Change the frame parts list to read:

R1,R2,R3 2100-3081 RESISTOR VAR. 50K 10Y%
CHANGE 22 (1822G02275 and below)

Change the A4 parts list 1o read;

R225 0757-0403 R-F 121 1%
R226,R227 0757-0798 R-F 110 1%
R228 0688-4409 R-F 127 1%,

Delete R224 and R245 from the A4 parts list, component
layout and schematic.

CHANGE 23 (1822G 02845 and below)
Change the A4 parts list to read:

Ji1 1200-0423 SKT IC 16CON
Je 1200-0424 SKT IC 14CON



Eﬁﬁ HEWLETT

PACKARD MANUAL CHANGES

Manual for Model Number | §0824

Septenber 1983
08082-30003

Manual printed on

Manual Part Number

Make all ERRATA corrections.

Check the following table for your instrument serial prefix/serial number

and make the listed changes to your manual.

P New Item

Serial Prefix or Manual Serial Prefix or Manual
Serial Number Changes Serial Number Changes
ERRATA

1822G03146 and above 1

1822G03296 and above 1-2

1822G03806 and above 1-3

2520604106 and above 1-4

2520G04346 and above 1-5

2608G04391 and above 1-6

2608GC4406 and above 1=7

2608G04601 and above 1-8

2608G04631 and above 1-9

2608G04661 and above 1-10

Aungust 1986 Number of Pages: 12 Page 1



? obea

Gls
‘PLYLLS ol
9D 6
LDy 8
€z'zzd L
GEPEAN
' di 9
S9L‘€91y
LoL‘651d g
L2’ 9ZdN
‘1Z291a|
‘SLYV1dN . v
‘9'p! £l a
Lzz'sia €
8‘L’vy z
9EdW _
F ]
9Z~-G ‘qZ-§ 9beg St PEdNW
¢ UOT3Io=wg
—.N-IW._lew "
MNIW;NNIW m
W—‘lw -Nl@ n
m—.lm-m—.lm n -
PL-G‘ZL-6 " ' -
¢ vZ’ 8dnW _ 2 , ARV (e
0L-6'6-G . gl : (Zx’1X) ‘
8-¢7"9-¢g n 114 ~ m“w. . ) ~an ; .
L1-p‘g-L Sbea| pax’cax 2 LX) ‘vx| en‘eal O I ;
TYNNYIW

SIONVHD TY¥NNYW J0O XAUANI

¥Z808 TIAOW

tr
g
i

0



MODEL 8082A

ERRATA

On Page 1-2, replace Table 1-1 Specification with the
attached Specification sheet.

On Page 5-6, Table 5-6. Performance Check-Width (fast),
change the Table to read :

[ 8082A 7 [~ SCOPE~

RATE WIDTH VERNIER Main exp. RESULT
1 ] 8 WP swp

250M—100M  2n~Gn CCW  10n 2n < 2.4p

On Page 5-8, Table 5-9. Performance Check-External Functions,
replace the description of Sampling Scope by Real
Time Scope.

On Page 5-9, Table 5-10. Performance Check-Transition Time,
replace the description of Real Time 3cope Dby ,
Sampling Scope. _ . ‘

STEP 1 B8082A settings, change to read :
11 VERNIER CW wet— —_—

STEP 4,5 and on Figure Ins max, -

On Page 5-9, Table 5-11. Performance Check~Pre~shoot, Overshoot,
Ringing and Linearity, T
replace the description of Real Time Scope by bampllng
Scope.

-

STEP 4 on Figure : / =
Overshoot = 10% of Amplitude

On Page 5-10, Table 5-12. Performance Check- Amplltude,-j» )
replace the description of Sampling Scope bv'l
Real Time Scope. .

On Page 5-12, Table 5-13. Performance Check Record (2 of 4},
charnge to read : i

Table No. R
5-6 Width (fast) 2.4ns <=

5-7 Delay (fast) *Fixed Delay, typically 17nS

On Page 5-14, Table 5-13. Performance Check Record (4 cf 4},
change to read :

Table No. _

5-11 Overshoot 10% -t

Ringing 10% oome

Page 3



MODEL 8082Aa

ERRATA
Page 4-11,
Add: 4-52 POWER SUPPLIES

4-53 The 8082A power supplies (Service Sheet 5)
provide four separate power rails,
+10Vv, -5V, =10V and -25V.
Each supply is requlated and protected against
short circuits. The output voltages can be
adjusted using variable resistors R7(+10V),
R10(-5V}. R21(-10V) and R29(-25V).
The +10V, -10V and -25V power supplies
incorporate current fold-«back regulation
which makes them self-starting after short
circuits.

Page 5-18, Table 5-14. Change to read :

Component Adjusts
.. ASR142~* Slow transition time in the ¢ 5-20
e ‘ first integrator range (1-5 ns)

PagéUSwJQ, Table 5-15. Change to read

INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Sampling = | ........... TEK 7603+ ——
N 7T11/75811

& S-3A

Page 6-2, Figure 6-1. Mainframe parts identification :
Add to MP33 A1S87

Page 6-5, Replaceable Frame Parts List

Add: FL1 9135-0035 FILTER LINE
XF3 2110-0569 NUT HEX
XF4 1400-0090 WASHER NEOPRENE

Page 6-9/10, Replaceable Parts List

"A4U2 should read A4U2 -—
1826-0111 IC-DUAL OP AMPL
2403 shculd read AdU2
5081-3009 IC SEALED PKG
AdX2 should read DK T et
1200-0588 SOCKET-IC 16 CONT
Add: A4(X1) 5040-9314 LOCK CLIP 14 CONT
a4 (X2) 5040-9316 LOCK CLIP 16 POL

Page 4



MODEL 8082A

ERRATA (Cont.)

Page 6-12, Replaceable Parts List :

To A5X4 1200-0588 SOCKET-IC 16 CONT
Add: A5 (X4) 5040-9316 LOCK CLIP 16 POL

Page 6-18, Component Locator A4:
On Grid Location and REF DESIG Table below:

”
change: CR33 G-2 to <CR38 G-2
R38 L-3 to R4 L~-3

Add: R245 D-2
Page 6-22
On the right schematic below pin 16 and pin 1
change U8U1 to read: A8U1
Page 6-23, change schematic 2b to read : _-35

—f T e |

oot (1K IR Lol T T

@ [ T =1 | e

E I 4 " (T:, (L1 b i et - =
; [

| A |
Ln

L30 I.H_1

| ip "B'b w ny YR |
bl [ 0%
a0 £ 3

| I

—

Page 6-25, change schematic 2c¢ to read :

aee B 2 B N

QUTPUT

/1 OUTPUT
/ @ | AT FRONT PANEL {RIGHT) | | AT FRONT PANEL (LEFT) |
m———— - N ) h - - :
dl ] AGEc o oS [A9 l AG ‘A: £XT O SFFEET l l
POS PULSE l . | &)
DC OFFSET RO : 5
) I ' T sieP ! @ l

Page >



MODEL 8082A

ERRATA (Cont.)

Page 6-25, change schematic 2c to read :

Page 5-26, Table 5-21. Amplitude, Risetime, Overshoot,

ch :
STEP 5 ange to read

) . /
+++.. DOStitve going edge, adjust A8R16,

LI I A

then A8R17, for
t

STEP 2-4, change to read:

-pe- 0 .53 fuse (for 220/240V operation}
=i 1A fuse (for 110/120V operation)

STEP 2-10, change to read:

HP Part Number

2110-0202 <tpem
2110-0007 -t

The 3-wire power cable supplied with the 8082A, S

when connected .........

N
I

STEP 11, change to read:

a. Minimum current rating of 1A <=

STEP 2-13, change to read:

240V r240V

20V 20V

120V 20V

160v | ooV
100V<- 1A => 120V

20V 20V

hoov

100V °
220V <- .52 => 240V
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MODEL 8082A

ERRATA (Cont.)

STEP 2-14, change to read:

for 220/240V operation .S5A ==

for 100/120V operation

Page 5-25, Table 5-20,
STEP 1 change to read:
7 MODE

SWITCH NORM eggueen

Page 5-26, Table 5-21,

STEP 5 change to read:

18 -t

... .pesitive going edge, adjust A8RI16,

for an acceptable .......

On Page 6-5, Replaceable Parts List:

should
should

MP 8 / 08082-21101
MP24 / 08082-21102

read
read

On Page 6-9, Replaceable Parts List:

read
read

should
should

07570438
0757-0438

A4R85
A4R90

08082-21102
08082-21101

ol
Y]
e

g

then A8R17,

s

On Page 6-18, change A4 - Cutput Board Layout and Grid Locator to read:

AEF ' GRID| REF GRID [REF GRID [REF GRID (REF GRID JREF GRID | REF |GRID
CESEG_ LOC JDES:G] L3C CESIGI ¢ DESIG|LOC [IDESIGELOC DESIG|LOC DESIG]| LOC
‘i | 1.3 Jezr {F-3 | ocso l -2 | cs5 | F-4 [CLIS | k-3 ] cRzo | 9-3| L2 fgjeos
€2 1-2 tcz2 'r-3 Ce0 C-2 | c86 £-2 €120 H-2 | crel J-31§ LI3 8-2
o3 i-2 [cz3  F-4 61 c-4 | cs7 F.2 [C121 H-4 | cazs g-4} LI4 c-2
o3 I-2 ft2s  H-3 €64 E-2 | cs8 F-4 jcliz J-2 | CR26 B-4 | LI5S p/C.3
s I-2 [ez6 G- 65 E-2 | c90 6-3 }cla H-4 | cr27 B-z| Li6 gsc-2
6 1.2 1¢29  L-4 66 E-2 | ¢9 H-4 | CR2 L-3 | croa g-21 L7 C-4
7 k-3 4¢30  L-273 | ce? 0-2 | coez H-4 | CR3 J-3 { cRraz p-3] L8 C-4
L G-4 | (31 L-3 €69 F-4 ] (93 H-4 | CR4 K-3 | cR33 D-3 ) L19 D-4
] G-4 | €32 K-4 €70 F-4 | C94 H-5 | CRS k-2 | cras g-2 | L20 E-§
10 G-4 |35 B-§ | 6-5 | €95 1-2 | ‘R6 H-4 | Cra0 6-2 | L2l F-2
€l G-4 | C40 G-3 €?2  0/E-4 €98 T/J-2 | CRY K-3 | crR41 H-2 | L22 £-4
€1z G-4 jcal F-3 €?3 . G-3 | c9r  J-2 |CRS I-4 | () J-2 | L22 £-4
13 64 lcaz a3 €75 0-2 | cos J-2 | tRI0 X-5] (2 J-3) te G-2
€4 I-5 jca7  F.a €76 £-2 | co9 -3 | crn1 1-5 | 3 J-3[ L3 F.2
Ci5 6-2 feT0 E-4 e F-2 | cloo k-1 | CRi2 I-4 | (s H-4 | L26 G-3
€6 63 Jcs2  D-4 c7a 1-3 | ¢lor 1-3 | cR13 1-4 | (7 g-51{ L27 G-2
€17 6-3 |54 p-2 c7% E-4 | €112 D-2 JCRIS  F-4 |3 H-4 { L28 F-3
€18 63 |¢55  D-2 81 E-4 | €113 ¢-2 | CRIG F-4 { g E-4 ] L29 -2
€19 F-2 |c57  E.2 82 £-4 | cil4  p.s [ CRI7 F-4 | 130 -2 | L3I0 F-4
€20 F-3 (58 D-4 83 F-4 | c118 -2 | CR18 F-4 | 111 g-4 { L3l E-s

Page 7



Il ! ] | | AR RS _ ] |

. _

: _
mn S BNAMS S5 _ 3T YT RS NS
| 1 wd wripuy m
3 i
ma IR o~ I8y AW EN IS @
- & = ~asH- |y Sx.nu . ~ =
- - o ~ B - = - P : e
= - Q0 il @l G st Teoit 2l ®; g
~ - - - - I3y = Hw I 3 ¥ o=
S gD g el SR TRER@IRESEN TR ogo L a0 7 -
it - poty= ““w%)n i T |..ﬂ...ﬁ|ﬁ - oy~ .Uu..m }__.ﬂn_w.r_HWMMW.ﬁu.. M L T Hm.mu
i ) -o- - oy~ - 99n - TN ST T M- u.Mmﬁ B 5Raig8 w-d B2 do §° " axf
: - » -se- e ¥ “203- M O Y .w._mﬁﬁ w\_ I m «...a _M I ok
u 2 @ - 0 - il ) #0Y Jam ' - -, t
o ; A Tow 2 = %
‘ . wip{ly Hy ﬂ — m
" -- @ - m C
! ....ww..l w1 ¥ _I
) = 3nvidd GEA ¥
g ¥ ; w “ : d..m_d_d
_ -
. .m. X} h}p o BN Mwe Mw a
2 m..d.mwum.m&uzw_r.imn“ HRH MY
. CRFEEVE S o pEds { U9y
_ W FoLLe L e b 1 ..m.ul.m
B w]ip iR —E @ o884
S=9 "~ TITYY N Fep s
Y DR [ L uwn Ss_.n-“u
T IN0AE] pirag inding - py patog
—. 58%1
—
— [
4 ] A [ _ H 9 o

5-2 X p-g o |20 szzu| s zozw || 22 metw| &3 Elid gy £y | €1 syl .. - . b
2-9 IR en |20 v | s-3 vosw || z-9 cots |51 znd iy 208 | v esuf £ el fe vt e
£ 618 . R . ) §-1 ol _ R g £&©r Fi:] 15 | 4a]
€1 N |z-0/> czze | s-1 ooy || 29 soln p-H ley | 49 o P ey § £ 51 b
€1 ginf z-x Inlz-a 22| e-w eelu || z-9 g9y | ST S0 Hyey 08y | £-H SSY) £y ogy | £X €| s-n g
£ - [l y-9  os2d |20 tzze) em melw || z-4 oy | ST EOWE gy 64y | ¥4 L R 626 | £ 2|y (20
-3 9iM] 2-2 €524 f -8 022y | ¢-3  ¢ely {|esz-3 esly | PAC 2018 [y ad | §-4/3 £54) c-u izd | £ 8| y-n 520
. ¥-9 otmn| z-3 2624 | 2-3 6124 3 ocld |je/2-4  #siy $-¥/C  T01H | £-H ]2 154§ 2w 97y § ¥4 v | y-u 20
LRTOM enl z-q  sv2¥ fe-3 mI2M| v-3  sely || £-3  esta | vOVC 0018 ) ey b | p-y syaf 2°1 sz | tH EO L 90 €20
g3 UMY g wb2d f2-) f128 | -3 dely || £3 estu| 0 66Y 1oy 20 |y e KA vzu | €H Em v-a 220
. ¢8I} g3  gpaM g3 orzw| g3 oely || -y Ssly| ST 8ed)er Ly fz-an owaf ! €2y | 4 i B
Y8 OWA ) h.3 v2y is-g/2 wi2d| w-d  esny || €9 wsid | ¥L s6 | o-r 0Ld § 2-% soyf 21 oy | ¥4 ot LA 1
€3 6| gy ez [y-3 12| §-3  egiw || €0 estd | el v | p-r 694 | p- N ER tay | 14 a2 o
- 23 b2 | 6y oyzE -3 ztzef w3 ssny || €9 eSIu | SH £6d | v-1 89 [2-1 ey 271 gy [ £ o | E6
o -3 EA | gy ey |23 ted | s-1  osiy || z-9 RSl fe-iAH 26d | b-g £9 | E-H zhaf 2°C 614 | £-4 :..c £ 31!
< o -3 AL 3 aro i 2-3 ot | y-3  osuw |{ 23 9vidf S-H 68 | -1 99 |e-u/c Iwaf OE ary [ €4 030 | z- 60
a v-4 6IAY cq  otoMlzy  mozd| 2oy eemw | e viw|oe-i/m osy |y S9N fg-¥ kR [ €4 850 § 2-1 80
o o] poC SA | cg ezad 23 go02u | -3 zzmw | 2-3  sllw| €9 (84 [ S0 oM he-lm o ey 20 s | L3 8501 2r L0
2 &3 AL 2.0 ezaw{e-w gocw| €9  Ltw | v-)  guiw | e 988 | bl 19% {£-r iy 274 LR Lel e »
_m €2 sn | z-q 2241 €-H | v028 | 2-9 | oiiy ||2-H stra] €A Sed j v H 0%y ¢-x 9td m-“}. _ﬂu £-9 550 ~,“ mc
H £-3 s | v-0 | 9224 2w |rozd | £9 | eoiw {jz-4 | etia| ¢ P8 | §-5 65U {g-¢ pEnf Co 3 £
0 m 207 |91530] 207 §1Dis3a 207 91530 301 91530 207 FENSs3a 2071 1530 207 2s3In 207921539 207 [915349] 200 |91539Q 201 nu.wwa_
m . ﬁ:EU 43d| AI1dS 43d{ Q14D 434] G dD 434f) QIYO 434 QI 43| a9 43¢ Q1D 43d} Q4D F3H[ AHY 43| Q19 ..ww_‘




MODEL 8082A

ERRATA {Cont.)

Page 6-21, schematic 2a

CR8 should read

Jiea
Ky
<10 A i
EX)] ol 8 . R5Y
LA S =30
| 33 ma / QoK
o - - 4 R3
L Ll t
0o

Page 6-23, schematic 2c

to L22 add BEAD
to L23 add BEAD

Page 6-25, schematic 2c

CR30 should read VR30
CR31 should read VR31

| QUTPUT QUTPUT

| AT FRONT PANEL AT FRON\T PANEL
v

) AQ

!

| Ter e

e &3

R T =

| r—{D‘”— [—C}HE

i - _ - F

I :s_*_ v VR3M3 Fa1g 4

L.ev NLELY

'3 frix L

|

| B |

! e e {F---



MODEL 8082A

ERRATA (Cont.)

On Page 5-5, Performance Checks, Table 5-5. - Jitter

Add: Scope: Main Sweep 10 ps
Delayed Sweep 0.1lus
Trigger Ext., Neq.

Sweep Mode — Mixed
On Page 5-5, Performance Checks, Step 6, change to read:
Set scope delay until first leading edge is visible.
On Page 56, Performance checks, Step 9, change to read:
Set scope delay CCW until first trailing edge is visible.
On Page 5-18, Table 5-14. Summary of adjustable and factory-selected components,
A4R38* should read A4R4*
On Page 5-24, Adjustments, Step 2
A4R38 should read  A4R4*

On Page 6-20, change at the photos the nurbers

wen (&)
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MODEL 8§082A

MANUAL CHANGE 1

On Page 6-5, Replaceable Parts List :

Qty
Add: MP34 2360-0201 SCREW 4
MP35 2190-0918 WASHER 4
MP36 3050-0016 WASHER 4

MANUAL CHANGE 2

On Page 6-5, change the Table of Replaceable Parts to read :

R4,7,8 2100-4077 R-VAR SKOHM 20%

MANUAL CHANGE 3

On Page 6-12, change the Table of Replaceable Parts tc read:

A5R218,221 0757-0810 R-FXD 365 1% .5W

MANUAL CHANGE 4

IMPORTANT NOTE: New part nunbers assigned to the
following items since all threaded
holes or screws are now METRIC!

On Page 6-5, change the Table of Replaceable Parts to read:

MP 3 5001-1230 COVER-TOP
MP 4 5001-1231 COVER-BOTTOM
MP 6 08082-00212 PANEL-SUB
MP14 5021-5803 FRAME-FRNT
MP15 5021-5804 FRAME-REAR
MP16 5021-5835 CORNER-STRUT
MP21 5061-9455 COVER SIDE
MP26 5041-6819 HNDL~-FRNT
MP27 5041-6820 HNDL-REAR

MANUAL CHANGE 5

On Page 6-9, change the Table of Replaceable Parts to read:

A4 R159,161, 0698-3444 R-FXD 316 1% .125W
R163,165
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MCDEL 8082A

MANUAL CHANGE 6

On Page 6-5 Table 6-3., Replaceable Parts List change to read:

MP 3 08082-04103

MP 4 08082-04104
ADD: MP 34 8160-0428

MP 35 0363-0125

ON FIGURE 6-1. ADD:

COVER TOP
COVER BOTTOM

RFI-R.-STRIP
CONTACT FINGER

MP 34 HAS TC BE INSERTED INTQ EXTRUSIONS OF BOTH SIDE COVERS. EEFORE
INSERTED THE ENDS HAVE TO BE SECURED WITH SCOTCH FLEX-MASK.
MP 35 HAS TO BE STICKED INTO TCP- RESP. BOTTOM COVER BELOW FIXING-SCREW.

MANUAL CHANGE 7

On Page 6-11, change the Table of Replaceable Parts to read:

A5 R22,23 0698-6360

R-FXD 10K .1% .125W

MANUAL CHANGE 8

On Page 6-5, change the Table of Replaceable Parts to read:

A3 *C1 0160-5736

C-FXD 22PF

MANUAL CEANGE 9

On Page 6-7, change the Table of Replaceable Parts to read:

24 Cé6 0160-5279

R-FXD 820FF 50V

MANUAL CHANGE 10

On Page 6-5, change the Table of Replaceable Parts to read:

Al S11,74,15 3101-2334

SW SLIDE DPDT
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SPECIFICATION

PULSE CHARACTERISTICS

{Source and load impedance 50 Ohm )

‘Transition Times (10%-90% ampl) 1 ns to 0.5 ms in 6 ranges.
INOTE: Reduction of pulse amplitude may cause the mini-
mum iransition time to increase as foilows;

Puise Amplitude
Range [/ Vernier Range / Vernier Range [/ Vernier Time

.5V ) 455V 1.2y 182V Sav [ 91y Ins
/ 443y / 1L-isv / 8-9v <l.2ns

] 24V /oY [/ 3-8V 1.2ns

ECL i.2as

In the fastest transition time range. leading and trailing edge
control is common. The edges mayv ditTer by up to 25% of
the faster edge. On ail other ranges. the edges are indepen-
dentiv variable up to a 1:10 ratio.

Overshoot and Ringing: € [0% of pulse amplitude.

Preshoot: € * 3% of pulse amplitude.

Linearity: Linearity aberration for both slopes
< 5% for transition time > 5 ns.

Quiput: Maximum amplitude is 3V from 30 Ohm into
50 Ohm. Maximum output voitage is * 3V (ampiitude and

offset).
Offset; £ 2V, into 30 Ohm.

Baseline: 0V * |50 mV (max, amplitude range,
offset switcihred off).

DC-Source hirpedance: 50 Ohm + 5%, - 10%.

Reflection Coefficient {typical) :
Attenuator setting

ECL 5%
0.5-10V 5%
10-20V 8%
20-5.0 1 5%

Quiput Protection: Canaot be damaged by open or short circuits
or appilication of external signals & £ 06 Yoits or 200 mA.

Attenvator: Two separate three step-attenuators reduce the
outputs to { V. Vernier is common for both outputs and
reduces the output to 04V minimum. A further pesirion
provides ECL-compatible outputs (- 3.9V to - 1.7V typical
into open circuitl.

TIMING
Repetition Rate: 250 MHz to | kHz in 6 ranges.
Period Jitter: < 0.1% + 50 ps.

Deiay: 2nsto 0.5 msin 6 ranges plus tvpical

|7 as with respect to trigger output.

Delay Jitter: < 0.1"% + 50 ps.

Double Pulse: Up to 125 MHz max (simulates 250 MHz).
Min. pulse spacing 4 ns.

Max, Delay : 50" of period - 2 ns.
Puise Width: 24 as min to - 0.5 ms max {6 ranges).
Width Jitter: « 01" + 530 ps.

Max, Width: 30" of Period.

10-84 Printed in the Federai Repubiic of Germany

min Trans,

MODEL 8082A

Square Wave: A further position of the Pulse Width switch

provides Square Wave output. { Delav and double pulse are
disabied max. Rep. Rate 250 MHzi. Dutv cvcle is 30% £ 10™
up to 100 MHz, 50% t 15% for » 100 MHz.

Trigger Qutput: Negative-going square wave (50% duty cvcle

typical) » 300mV from 30 Ohm inre 30 Ohm. [nternal 50
Ohm load can be switched off by slide-switch on PC-board.
Amplitude increases to 2 1V inro 50 Ohm up to 200 MHz

Trigger Qutput Protection: Cannot be damaged by short circuit
or application of external £ 200 maA.

EXTERNALLY CONTROLLED QPERATION
External Input

Input lmpedance: 50 Ohm 1 1G%. DC coupled.
Maximum luput: T 6V.

Trigger Level: Adjustable - 1.5V to + |3V,

Slope Controk Positive, negative or manuat selectable. In the
Ma N-position ail ext, functions can be coatroiled by push
button. Button pushed in simuiates an "on-signal”,

Sensitivity: Sine-wave > 200 mVYpp. pulses >200 mV.
Repetition Rate: 0 to > 250 MHz
Ext. - Controlled Modes

Ext. Trigger: Rep. rate is determined hy exiernal trigger signal.
Trigger output delav 7 ns typical. Square wave mode is
disabied.

Synchronous Gating: Rate generator starts with a hait-period
delay. Last pulse is of normal widih even if gate ends during

the pulse.

External Width: Qutput pulse width determined by width of
drive input. Rep. rate and delav are disabled.

GENERAL

Power requirements: 100V |20V, 220V, 240V rms
{4+ 5%, - [0%n) 4§-440 Hz
Power consumption 85 VA max.

Envirgnmental;
Operating Temperature: ) to + 35 C.
Stoeage Temperature: - 40 to + 70 C.
Humidity Range: 95% RH. 0 to+ 40 C

Weight: Net 7.9 kg (1744 lbs),
shipping 8.9 kg (1963 {bs).

Dimensions: 133 mm high, 426 mm wide,
345 mm deep 52 x 16.75 < 136 in}

OPTIONS
Opton 907 Front Handie Kit
Cption 908 Rack Filange Kit

Option 909 Rack Flange plus Front Handle Kit
Option 910 Additional [nstrument Manual

Published by Hewlert-Packard GmbH








